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ABSTRACT 


A third-order solution is developed for the motions of artificial 
satellites moving in the gravitational field of the earth, whose poten-. 
tial includes the second-, third-, and fourth-order zonal harmonics. 
Third-order periodic perturbations with fourth-order secular perturbar 
tions are derived by Hori's perturbation method. All quantities are 
expanded into power series of the, eccentricity , but the. solution is ob- 
tained so as to be closed with respect to the inclination. A comparison 
with the results of numerical integration of the equations of motion 
indicates that the solution can predict the position of a close-earth, 
small -eccentricity satellite with an accuracy of better than 1 cm over 
a period of 1 month. 


V 



THIRD-ORDER SOLUTION OF' AN ARTIFICIAL-SATELLITE THEORY 


Hiroshi Kinoshita 


1. INTRODUCTION 

Second-order theories of artificial satellites have been established 
by many authors during the past 15 years; an excellent review is given 
by Hori and Kozai (1975). A third-order solution was derived by Deprit 
and Rom (1970), but their solution does not include and terms. 
According to Aksnes's numerical experiments comparing his second-order 
solution (Aksnes, 1970) with numerical integration, residuals of a few 
decimeters remain in position, most of which come from the third-order 
interaction among J 2 , O 3 S and On the other hand, the accuracy of 
current geodetic satellites equipped with retroref lectors for laser 
ranging will reach 3 to 5 cm. Therefore, we can expect to obtain more 
accurate information on satellite motions by taking into account the 
third-order periodic perturbations. 

In this paper, we consider only the zonal -harmonics perturbations 
of second, third, and fourth order. We chose a Keplerian motion as an 
intermediate orbit and adopted Hori's (1966) perturbation method. Wq 
assumed that the eccentricity of a geodetic satellite requiring highly 

This work was supported in part by Grant J^R 09 -015-002 from the National 
Aeronautics and Space Administration. 
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accurate solutions is usually low; therefore, all quantities in the 
present solution are expanded into power series of the eccentricity, but 
the solution is obtained in closed form with respect to the inclination. 
Delaunay variables were selected as the canonical elements used to 
construct the new Hamiltonian and the determining functions eliminating 
periodic terms, which do not depend on the chosen canonical variables 
so long as Keplerian motion is adopted as an intermediate orbit. How- 
ever, the final expressions of the periodic perturbations are given in 
+ g, h, e cos g, e sin g, and L, which are not singular at zero 
eccentricity. 

All literal calculations were carried out by means of the computer 
algebra program Smithsonian Package for Algebra and Symbolic Mathematics 
(SPASM) (Hall and Cherniack, 1969). Final results were checked analyti- 
cally in various ways and were compared with the results of numerical 
integration. 
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2. OUTLINE OF THE METHOD OF SOLUTION 


Let us consider an artificial satellite orbiting in an axially 
symmetric gravitational field of the earth, whose force function U is 
of the form 






9 


( 1 ) 


where a^ is the equatorial radius of the earth, r the radius vector of 
the satellite, and e the declination. In this paper, the coefficient 
J 2 is assumed to be a small quantity of the first order and and 
are of the second order. 


To solve for the motion of the satellite under the force function 
(1), we adopted Hori's (1966) perturbation method, which utilizes Lie 
transformation; all formulas are canonically invariant, and the per- 
turbations of any quantity are given by simple formulas and in explicit 
form. Because of the generality of Hori's method, we can choose any 
set of canonical variables. In the present paper, we use Delaunay vari- 
ables as a canonical set for their simplicity, where £ is the mean anomaly, 
g is the argument of perigee, h is the longitude of the ascending node, and 

L = ’, G=LM-e^ , H = 6 cos i 
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The equations of motion are 


^UG.H) 


8F 

9{ii,g,h) 


(j^(^-»gjh) 


3F 

alLTMl 


(2) 


where 


F = Fq + Fi . F2 


F = ^ 
*^0 


2L‘ 


Fj^ = 1 J2P2^^’''^ 


(3) 


Ua, 


Fo = - 




J.2P,(sin b) |j^P^(sin 6} 


4 ^3“^ 3 


Under the assumption that the eccentricity is small, we expanded the 
disturbing functions F^ and Fg into a power series of the eccentricity: 


4, 1 

y J/ 


L f\ \ 


p=0 k=-“ 


5j 1 


^2 “ 


(e) sin [kA + (2p + 1) g] 


p=0 k=-“ 


3,2p+l' 


(4) 


Z '^4,2p('> * 2pg) 

p=0' k=-«> 
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where (e) 1s a Hansen coefficient and 

B 20 (-2 + 3 sin^ 1) , ^22 " I ’ 

= - -g- s1n i (-4 + 5 sin^ i ) , = -^ sin^ 1 , 

B^O = -| (8 - 40 sin^ 1 + 35 sin^ 1) 

B ^2 = i6Sin 1 (-6 + 7 sin 1 ) , i 

When the lowest powers of e and sin i of the coefficient of + c|9) 

in the trigonometric series in equations (4) are a and 6, we ha.ve the 
following relations: 

a = Ik - qj (mod. 2) , 

6 = jql (mod. 2) , 


which are called the d'Alembert characteristics. 


The algorithm for deriving the new Hamiltonian 
the determining function S eliminating short-period 
zeroth order: 


F (Hori, 1966) and 
terms is 


★ 



(5a) 


5 



nrst oraer: 


* 



• second order: 
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wnere the braces represent roisson brackets and the subscripts s and p. 
indicate the constant and periodic parts in . It should be noted that 
any function of L' , G' , , and g' can be added to S. 

The algorithm for calculating the new Hamiltonian F and the de- 

'k 

termini ng function S eliminating long-period terms is given by the 
following equations: 
first order: 

** * , , 
= F^ , (63 ) 

second order: 

** * 



third order: 



fourth order: 



2X2 


+ 




(6d) 

(eq. (6d) cont. on next page) 
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where the subscripts s and p indicate the constant and periodic parts 
in g". These algorithms are actually very simple, but calculating them 
by hand is laborious. Therefore, all computations were carried out by 
the computer program SPASM (Hall and Cherniack, 1969). SPASM handles 
the operations in equations (5) and (6) easily, keeping rational fractions 
for coefficients. 


A key operation in equations (5) and (6) is evaluating the Poisson 
bracket {A,B}: 


■Tfl Rl- ~ 9A bB ba bb , bA bb ba bb , bA bb ba bb 

“ bL 8£ “ BA bL bG ag " 8g bG bH Bh “ Bh bH • (7) 


In the present theory, as we seek to obtain a solution that is closed 
with respect to the inclination, the atomic variables in the computer 

O 

algebra are L, e, s = sin i, c = cos i, and y =1-5 cos i (y appears 

* 

in the denominator of S ). The derivatives with respect to L, G, and 
H are 


^ + 1 - - 9 _ 

bL \3Ly eL Be ’ 

il = 1 / 1 - e^ B 1 - sin^ i ^ ^ 

bG j — S' \ e Be • . 3s Be 

LVl-e^- ^ 

+ 10(1 - sin^ i) , 


( 8 ) 


8 


(eq. (8) cont. on next page) 
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where the factor N1 - will be replaced by a Taylor expansion In 
powers of e. If both A and B satisfy the d'Alembert characteristics, 
then even if these derivatives include the terms 1/e and 1/sin i, the 
Poisson bracket {A,B} keeps the d'Alembert characteristics and does not 
have 1/e and 1/sin i in the expression. This serves as a good check on 
literal manipulation by a computer. In Deprit and Rom’s (1970) theory, 
cos i = H/L 'sB - e^ is developed in power series of e. Therefore, their 
determining function W apparently loses the d'Alembert characteristics 
with respect to the inclination. ‘If A and 8 are expanded into power series 
of e and truncated at e*^, the derivatives with respect to L and G are 
correct up to e^ ; however, {A,B} is correct up. to e*^” . In other 
words, with one operation of the Poisson bracket, only one degree in 
e (not two) is lost. Our program, which takes this fact into consideration, 
saves a lot of computer time. 


Complete to j|, the analytical solution must take into account all 
the following terms: 


first order: 


second order: 

J3 , , J2 ’ J4 

(03/02)^ , , 


n 



third order: 


O2J3 > ’ {^3/^2^ ’ '^ 3 '^ 4^'^2 ’ 

, J 2 O 4 . (J4/J2^^ ’ '^3'^4/'^2 ’ 

^2/^2 ’ '^ 4/'^2 

Most of these terms arise from the interaction among 02 > J 35 and 

* 

Tables 1 and 2 list the numbers of terms involved in and S^, respec- 

3 

tively. The total number of terms with the factor J 2 in S 3 is 106. On 

4 

the other hand, Deprit and Rom's W 3 contains 192 terms up to e , partly 
because they chose n = H/L as one of the arguments. Explicit expressions 
of S, F , S , and F are given in Appendix A. 


Table 1. Numbers of terms in the determining 
function Sy 


Order of 
eccentri city 


J 2 J 3 

J 2 J 4 

Total 

e" 

6 

6 

6 

18 

el 

16 

8 , 

16 

'40 

e^ 

19 

18 

18 

55 

3 

e 

32 

19 

32 

83 


33 


31 

94 

Total 

106 

81 

103 

290 
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Table 2. Numbers of terms in the determining function S^. 


Order of 
eccentricity 



'^3'^4/'^2 

J 2 J 3 



'^ 4 /'^ 2 

J/J 2 

^2^4 

J 2 

Tot 

1 

e 

5 

4 

8 ■ 

9 

— 

— 

— 

— 

-- 

— 

2 


— 

— 

— 

— 

6 

7 

15 

7 

15 

15 

6 

■ 

li 

14 



— 


■■ - 

. 

— 

- 


Total 

24 

18 

34 

35 

6 

7 

15 

7. 

15 

15 
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When both short- and long-period terms have been eliminated, the 

•kic 

new Hamiltonian F contains no angular variables. The action variables 
I", G", and H" are constant, and the angular variables 5,", g" , and 
h" are expressed as follows: 



* 

The generating functions S and S determine a completely canonical 
transformation from the osculating elements (L, G, H, £, g, and h) to 
the mean elements {L", G", H", z" , g", and h")- The periodic perturba- 
tions of z and g have negative powers of the eccentricity as a factor, 
which reflects the fact that the perigee is not well determined when 
the eccentricity is small. If the eccentricity is smaller than 
(-J 2 / 2 J 2 a) sin i, the argument of perigee librates and does not circulate 
(Kozai, 1966; Kinoshita and Hori, 1972; Hori, 1973). Because z, g, and 
e do not satisfy the d'Alembert characteristics with respect to the eccen- 
tricity, we selected + g, h, e cos g, e sin g, L, and H as the set 
of elements for calculating the ephemeris of a satellite, as was also 
done by Deprit and Rom (1970). If e stands for one of these elements, 
the osculating element e is obtained from the following formulas through 

3 • 

the third order of J 2 : 


■ 12 





e = e' + {e^ S} + i \u' , S}, S\ + , S}, Sf , S("+ ©(Jg) 

e' = £'' + {£% S*} + |-|{e^ S*}, S*} + ^{{U\ $*}, S*}, S*} 

+ 0 (^ 2 ^ 

These expressions do not contain negative powers of the eccentricity., 
Even though neither ^ + g nor h satisfies the d'Alembert characteristics 
with respect to the inclination, the sum of A + g + h does, thus pro- 
viding another good check on the lengthy calculations. Explicit 
expressions of 8F /9(L,6,H), short-period perturbations e - e' , and 
long period perturbations b' - e" are given in Appendix B. 
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3. COMPUTATION OF POSITION AND VELOCITY 


Given the mean elements a", ej, ij, g", and hj at the initial 
epoch, which are determined from observations, the position and velocity' 
of the satellite at an arbitrary epoch t measured from the initial epoch 
can be calculated from the following procedures: 

A. First we compute the secular perturbations from equations {9} 

plus y = 6" = L"Vl - and H" = G" cos ij. 

B. From equations (lO), we compute the long- and short-period per- 
turbations, 

C. Now we have the osculating elements C = e cos g, n = e sin g, 

X = 5. + g, h, L, and H. The method of calculating the position and 
velocity from these osculating elements is given in Deprit and Rom (1970). 

Kepler's equation in the form 

= X + c sin ijj - n cos 1(1 ( 11 ) 

is solved by iteration to obtain = E + g, where E is the eccentric 

< 

anomaly. The eccentricity, the semimajor axis, and the inclination are 
computed from the relations 

, a = , G = lVi - cos i = H/G . (12) 

PRBCSDING PAGE BLANK NOT FILMED 
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The position and the velocity in the nodal frame of reference are 
given' by 


where r 
inertial 


X = a 


cos - c + 


1 +>/l - e^ 


(5 sin - n cos tp) 


Y = a 


sin ij) - n - 


1 + 


yliT- 


(5 sin tj; - n cos if») 



(13) 



+ Y^. Finally, we have the position and velocity in the 
frame : 


X = X cos 
y = X sin 
z = Y sin 
X = X cos 
y = X sin 
z = Y sin 


h - Y cos 
h + Y cos 
i 

h - Y cos 
h + Y cos 
i 


i sin h 
i cos ti 

i sin h 
i cos h 


9 


9 


9 


(14) 
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The semi major axis is usually obtained from the mean motion of the 
mean .anomaly. When the eccentricity is small, the mean anomaly is not 
well determined, because it is strongly correlated with the argument 
of perigee. On the other hand, even if the eccentricity is very small, 
the mean argument of latitude «. + g is well determined and does not 
suffer so much from the inaccuracy of the long-period perturbations. 

The long-period perturbation of A + g is expressed as 

Along " eA^’{e,i) cos g + e^A 2 (e,i) sin 2g + o(e^) , 

which satisfies the d'Alembert characteristics; this expression is also 

small because the amplitudes of cos g and sin 2g have factors of e and 
2 ■ 

e , respectively. On the other hand, since the eccentricity appears 
in the denominator in the long-period perturbation of the mean anomaly, 
the semimajor axis is determined with better accuracy from the mean 
motion of ii, + g than from the mean motion of £. 
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4. ANALYTICAL AND NUMERICAL CHECK 


Hori (1970a) and Yuasa (1971) showed that both Hori's and von 
Zeipel's perturbation theories give the same canonical transformation, 
together with the same new Hamiltonian, up to the third order. This 
allows us to compare the present solution, based on Hori's theory, with 
Kozai's (1962) solution, based on von Zeipel's theory. Our com- 
pletely agrees with Kozai's . Although Hori (1966) gave a relation 

between the determining functions of his and von Zeipel's theories, we 
have not compared these functions, because of the complexity of Kozai's 
expression of $2 and the tediousness of the calculations. Instead, we 
compared our $2 with that derived later by Hori (1970b). In determining 
S, we have an ambiguity and can add an arbitrary function of L, G, H, 
and g to S, giving us S. In the present theory, the disturbing function 
is expanded into a Fourier series with arguments of i and g; therefore, 
it is natural to determine S in such a manner that its mean value with 
respect to the mean anomaly is zero. On the other hand, the mean value 
of Hori's S is not zero. The relation between S and both of which 
are determining functions eliminating short-period terms in the Hamil- 
tonian, is 



S 


2 



+ f 

' 1 » 


+ 2 + ^2 


(15) 
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where and are arbitrary functions of L, G, H, and g. Then the 

• St 

relation between S and S , which are determining functions eliminating 
long- period terms, is 


Ih- fl! - ^2 


(16) 


Even if the functional forms of these determining functions are different, 

St 

the Composite canonical transformation of (S, S ) is identical to that 

St 

of CS,--S ). The second-order determining function $2 of the present 
V theory and that derived by Hori are found to satisfy relation (15). 


■It is of in-fcerest to -compare the present solution with that due 
to Deprit and Rom (1970), in which and are zeros. Their solution 

I 

was obtained by their own perturbation method, which, like Hori's, is 
based , on Lie transformation. Campbell and Jefferys (1970) showed that 
the perturbation theories of Hori and Deprit are equivalent and derived 
explicit relations between the determining functions for the two: 


W 2 = -2$2 , (17) 

W3 = -6S3 $2} , 
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where are the determining functions in Deprit's theory. Using 
these relations, we compared our solution with Deprit and Rom's, 
which also serves as an independent check. The few disagreements, we 
found with their terms 'all seemed to be typographical errors. Kutuzov ' 
(1975) also discovered some discrepancies between his solution, obtained, 
by computer algebra, and theirs. 

As an internal consistency check, we wanted to make sure that a 

O 

small divisor (1-5 cos i) disappeared for the even-order harmonics when 
the geopotential was equal to that in Vinti (1959) [J2p = (-l)"^^^ 
n ^ 2]. In checking the third order, we had to add long-period pertur- 
bations arising from Og and Jg. 

Finally, the present solution was compared with the results obtained 
from numerical integration. A Taylor-type integrator was adopted, in 
which the positions and velocities are expanded into a power series of 
time and the coefficients of the series are determined by recurrent 
formulas (Rabe, 1961; Deprit and Zahar, 1966). The order of the power 
series and the step size of time were chosen so as to maintain about 
12 significant figures in the integral of energy; the integration step 
is roughly one-fifth of the convergence radius f of the two-body problem, 

T = (1/n) {^n [(1/e) + V( 1 / 7 ) - l] -VT - e^|, when the degree of the 

Taylor series is 16. The numerical calculations were carried out by 
a CDC 6400 computer in double precision in order to avoid round-off 
errors. It takes about 0.7 sec to evaluate the series of the present theory 
and about 0.3 sec to integrate the equations of motion for one step. 
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The initial conditions were computed from the present theory from 
a set of mean elements a", e" , i", a", g", and h". It should be noted 
that the mean motion of the mean anomaly of the integrated orbit is 
expected to be different from the computed mean motion by an order of 
because the accuracy of the periodic terms is of the order of 
This discrepancy can be avoided by adjusting- the semimajor axis so as to 
remove the secular term in the residuals of the mean anomaly. 


Such comparisons were done for the artificial satellites Geos 3, 

Starlette, Lageos, and Anna IB. The results for Starlette are plotted 

in Figures 1 and 2. Figure 1 shows the in-track, along-track, and across- 

-4 

track errors over two revolutions. The deviations, less than 2 x 10 m, 
are totally negligible. Figure 2 plots these same errors over about 
600 revolutions. The deviations along and across the track are totally 
insignificant, but the in-track error has a secular trend that seems to 
be proportional to the square of time. The error first increases, then 
decreases, and finally vanishes at about t = 22 -days, at which time the 
semimajor axis was adjusted. This secular trend can be explained by the 
accumulation of truncation errors, which are caused by replacing infini- 
tesimal operations with finite operations. The round-off errors do not 
accumulate significantly, because our calculations were carried out in 
double precision, which amounts to an accuracy of about 30 significant 
figures in decimal notation. The accumulation error due to discretiza- 
tion (Kinoshita, 1968) is 


'^’^'in- track 


a£^hP 


(18) 
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ACROSS-TRACK ERROR (m) ALONG-TRACK ERROR (m) IN-TRACK ERROR (m) 


STARLETTE 



5x10^ 


•5x10^ 



5x10® 



TIME (min) 


Figure 1. In-track, along-track, and across-track prediction errors of 
the third-order 'solution for Starlette plotted over two rev- 
olutions: J 2 = 1.082'x 10-3, j 3 = _ 2.54 x iQ-6, j. = -1.619 
10-6, a" = 7.335, x 1 q6 e" = 0.020636, V' = 49?8223, = 

350?23968, g5 = 82?7702, h5 = 125?0266, P = 104.2 min. 




where a 1s the semimajor axis, z the mean anomaly, h the step size, 
and p the degree of the Taylor expansion. About 1 cm of the in-track 
error at t = 40 days (1 = 3600 radians) is obtained from using 
equation (18) with a = 7.335 x 10^ m and h = 600 sec = 1/10 radians, 
the order of the error agreeing with that of the numerical experiment. 

We can avoid discretization errors by employing a much more accurate 
integrator, but it seems to be an unnecessary use of computer time. The 
comparisons for Geos 3 and Lageos gave roughly the same results that we 
got for Starlette. 

The errors for Anna IB are plotted in Figure 3, while Deprit and 
Rom's (1970) results for Anna IB are reproduced in Figure 4. Even though 
the time span of our test is shorter than Deprit and Rom's, a comparison 
of Figures 3 and 4 indicates that our solution gives better predictions. 

We are now confident that the solution presented herein can predict 
the position of a small -eccentricity geodetic satellite with an accuracy 
of better than 1 cm over 1 month. 



ACROSS -TRACK ERROR ALONG-TRACK ERROR IN-TRACK ERROR 

(nnm) (mm) (mm) 



TIME (days) 


Figure 3. In-track, along-track, and across-track prediction errors of 
the third-order solution for Anna IB plotted over 860 revolu- 
tions: J2 = 1,082 X 10-3, J3 = 0, J4 = 0, a" = 7.4738 x 106 m 

e" = 0,006711, V' = 50?14768, Afi = 307?164, g'A = 198?303, 
h5 = 54?41, P = 107.15 min. ^ 



702-098 



100 200 
TIME (days) 


Figure 4. The same as Figure 3 plotted over about 2700 revolutions (from 
Deprit and Rom, 1970). 


27 





ACKNOWLEDGMENTS 


The author would like to acknowledge the continuing encouragement 
of Dr. E. M, Gaposchkin and expresses his appreciation to Dr. K. Aksnes • 
for valuable discussions. The author is also grateful to Mr. J. R. Cherniack 
and Mr. R, T. Poland for their occasional patience in explaining the 
mysteries of SPASM. 


PRECEDING PAGE BLANK NOT FIIAIED 


29 



REFERENCES 


AKSNES, K. 

1970. A second-order artificial satellite theory based on an inter- • 
mediate orbit. Astron. Journ., vol. 75, pp. 1066-1076. 

CAMPBELL, A., and JEFFERYS, W. H. 

1970. Equivalence of the perturbation theories of Hori and Deprit. 
Celest. Mech., vol. 2, pp. 467-473. 

DEPRIT, A. , and ROM,’ A. 

1970. The main problem of artificial satellite theory for small and 
moderate eccentricities. Celest. Mech., vol. 2, pp. 166-206. 

DEPRIT, A. , and ZAHAR, R. 

1966. Numerical integration of an orbit and its concomitant varia- 
tions by recurrent power series. Zeit. Angew. Math. Phys. , 
vol. 17, pp. 426-430. 

HALL, N. M., and CHERNIACK, 0. R. 

1969. Smithsonian Package for Algebra and' Symbolic Mathematics. 
Smithsonian Astrophys. Obs. Spec. Rep. No. 291, 49 pp. 

HORI, G. 

1966. Theory of general perturbations with unspecified canonical 
variables. Publ . Astron. Soc. Japan, vol. 18, pp. 287-296. 

1970a. Comparison of two perturbation theories based on canonical 

transformations, Publ. Astron. Soc. Japan, vol. 22, pp. 191-198. 


31 


PRECEDING PAGE BLANK NOT FILMED 



HORI, G. 


1970b. Unpublished (paper read by B. Garfinkel at the International 

Astronomical Union General Assembly, Commission No. 7, Brighton 
England, August). 

1973. Theory of general perturbations. In Recent Advances in Dynami- 
cal Astronomy , ed. by B. D. Tapi ey. and V. Szebehely, D. Reidel 
Publ. Co., Dordrecht-Holland, pp. 231-249. 

HORI, G. , and KOZAI, Y. 

1975. Analytical theories of the motion of artificial satellites. 

In Satellite Dynamics , ed. by G. E. 0. Giacaglia, Springer- 
Verlag, Berlin, pp. 1-15. 

KINOSHITA, H. 

1968. Propagation of the discretization error in the two-body problem 
Publ. Astron. Soc. Japan, vol. 20, pp. 1-23. 

KINOSHITA, H.., and HORI, G. 

1972. On the stationary^ solutions for problems of artificial satel- 
lites. Tokyo Astron. Obs. Rep., vol. 16, pp, 230-240. 

KOZAI, Y. 

1962. Second-order solution of artificial satellite theory without 
air drag. Astron. Journ., vol. 67, pp. 446-461. 

1966. The earth gravitational potential derived from satellite 
motion. Space Sci. Rev., vol. 5, pp. 818-879. 

KUTUZOV, A. L. 

1975. Application of symbolic computer operations for solving the 

main problem in the theory of satellite motion. Soviet Astron. 
Lett., vol. 1, pp. 42-44. 


32 



19.61. Determination and survey of periodic Trojan orbits in the 

restricted problem of three bodies. Astron. Journ., vol. 66, 
pp. 500-513. 

VINTI, J. P. 

1959. New method of solution for unretarded satellite orbits. Journ 
Res. Nat. Bur. Standards, vol. 63B, pp. 105-116. 

YUASA, M. 

1971. The comparison of Hori's perturbation theory and von Zeipel's 
theory. Publ. Astron. Soc. Japan, vol. 23, pp. 399-403. 


33 



ORIGINAL PAGE IS 
OF POOR QUALITY 


APPENDIX A 

EXPRESSIONS OF S, F*. S*, AND F** 

Some of the expressions herein are reproduced directly from computer printout, whose format differs from the type 
written equations. In the printout, the following notation is used: 


A(2) = Jg > 

SI = Sin 

1 » 

E = 

e * 

A(3) = O 3 , 

Cl = COS 

1 

SG = 

g . 

A(4) = . 

ING = 1 - 

2 

5 cos 1 , 

H = 

z ' . 


A.l Expressions of S 




° 6 ? - a + e sin f) + I [3e sin (f + 2g) + 3 sin 2(f + g) + e sin (3f + 2g)]| 


,^ sV(lt 2n) 

SG'^ {1 + nr 


52(03) “ ^ s |3(I - 5c^)[12e(f - i) sin g + 3e^ cos (f - g) - 6(2 -t e^) cos (f + g) - 6e cos (2f + g) ; 

- e^ cos (3f + g)] * s^[l5e^ cos (f + 3g) + 30e cos (2f + 3g) + 1D(2 + e^) cos 3(f + g) f 15e cos (4f + 3g) 
+ 3 e^ cos (6f + 3 g)]} t ^ [ed - 5c^) se(5 t Sn f 2n^) . s^e^(3 f 9n t 8n^) 3 1 

‘ 96G^ L ! + (1 + n)^ J 

55(^4) = 1-2(3 - 30c^ + 35c'^)[6(2 + 3e^)(f - i) + 9e(4 + e^)- sin f + 9e^ sin 2f + e^ sin 3f] 

^ 512g' ^ 

+ 2s^(l - ?c^)[60e^(f - l) cos 2g + 10e^ sin (f - 2g) + 30e(4 + e^) sin (f + 2g) * 20(2 + 3e^) sin 2(f + g) 

+ i0e(4 + e^) sin (3f + 2g) + 15e^ sin (4f + 2g) + 2e^ sin (5f + 2g)] - s'*[35e^ sin (f + 4g) 

+ lOSe^ sin (2f + 4g) + 3Se(4 + e^) sin (3f + 4g) + 35(2 + 3e^) 'sin 4 (f + g) ■!• 21e(4 + e^) sin (5f + 4g) 

+ 35e^ sin (6f + 4g) + 5e^ sin (7f + 4g)]l +' fps^d - 7c^)_e^(77 t 154n f lOln^ » 28n^’) ^ 

’ 512g' L (1 + n)^ 

_ sV(5 t 20, -r 29n^ + 16n^) 3,-„ ^g] 

(l + n)'^ J 

where c - cos i, s = sin i, n = Vl - e^. 


A-1 



5' A 

1/163B40«E *51 


SIN (4*SG-M> 


3 2 2 2 -2 2 

+ E *SI *(A27/256-123/6A*SI +45993/8 192*F. -I0634l/16384«£ »SI 1 


SIN 


(y ^ 

-1/30720»E *SI 


SIN 


4 2 2 2 2 2 

+ E *SI * (69y64-2S29/2048*SI +34923/ I0240»E -4022l/10240*E »SI 1 


SIN 


5 2 2 

+ E *SI *(15/16-43731/40950»SI ! 


SIN 


6 2 2 
+ E *SI *(3547/3840-1071/1024*51 } 


SIN 


6 2 4 

+ E *(1317/256-101691/10240*51 +170863/40960*51 ] 


51K 


5 2-4 

+ E *(41111/10240-40183/5120*51 +110003/32768*51 ) 


SIN 


4 - 2 4 2 2 

+ E *(411/123-1631/256*51 +2863/1024*51 +1413/256*E -29029/2560»t 


SIN 


2 2 4 

'♦SI +215513/40960*E *51 ) 


3 2 4 2 2 

+ E *(343/12«-693/128*SI +5037/2048*51 +1 1469/2048*E -11829/1024*E 


SIN 


2 2 4 

♦SI *178065/3276a*E »Sl J 


2 2 4 2 2 2 

+ E *(39/16-645/128*51 +1227/512*51 +783/128*E -815/64»E *51 +6265 


SIN 


2 4 4 4 2 4 4 

/1024*E *51 +3033/256*E -25159/1024*E *SI +47927/4096*5 »5E ) 


2 4 2 2 2 

+ E*(45/16-6*SI +.717/256*51 +1089/128*E -230l/l2B«E *SI +18237/2048 


SIN 


2 4 4 4 2 4 4 

*E *51 +183,29/1024*E -19189/512*E *SI +298315/16384*E *SI 1 


6 4 

-25435/3072*E »SI 


SIN 


5 4 

-351297/81920*E *SI 


SIN 


(2*5Q-i-l) 


(4*SG-2*H) 


(2»SG-?»H) 


(2»S6-3*M) 


(2*SG-4«M) 


(6«H) 


(5«M) 


(4*H) 


(3«H) 


(2*H) 


(M) 


(4*S6+i0»Hl 


(4*S6+9*H) 






If H C 

+ E *SI *(-2141/102'i+4778l/5120*E ) 

SIN 

(4*Se+H*M) 

6 2 2 
+ E *SI. «(l568921/30720-29l5A8l/40950*SI ) 

. SIN 

(2*SG+a*M) 

3 4 2 

+ E *51 »(-959/1024*1382g9/32768*E ) 

Sift 

(4*5G+7*M) 

y 

5 2 2 ■. 
+ E *SI *(244869/8192-3440013/81920*51 ) 

S1(^ 

(2*Sg+7*N) 

2 4 2 4 

+ E.*SI *(-l89/512 + 179l/1024*E -21285/8192*EJ 

SIN 

(4*SG+6*H| 

4 2 2 2 2 2 

+ E »SI .* (8443/512-48047/2040*51 .-550097/10240*E tl436lS/2048*E *SI 

) 

SIN 

[2»Sg+6»H>' 

4 2 4 

+ E*SI *(-l5/128+1305/2048*E -3785/4096«E ) 

SIN 

(4*SG+5*K) 

' 3 2 2 2 2 2 

E *51 *(4219/512-12279/1024*51 -2061/64*E +340401/8192*E *51 )- 

SIN 

■(2*SG + 5*H) 

4 2 4 6 

+ 51 *(-3/126+3/16*E -291/1024*E +199/1536*E ) 

SIN 

(4*S6+4*M) 

2 2 2 2 2 2 4 

+ E *51 * [27/8-1323/256*SJ -2505/128*E +6381/255*E *SI -Is9/16*E 

SIN 

(2*Sg+4*M) 

4 2 

*2915l/204fl*E *51 ) 



4 2 4 

+ E*SI *(9/256-9/128*E ♦369/l6384*E ) 

SIN 

(4*SG*3*H) 

2 2 2 2 2 4 

E*S1 *(47/64-179/128*31 -3089/256*E +1943/128*E »SI -47067/4096*E 

SIN 

_(2»SG+3*H) 

4 2 

■<■115011/8192*5 *SI ) 



2 4 2 4 

■h E *51 * (-3/256^<-1/512*E -3/4096*E ) 

SIN 

(4*SG+7»M) 

2 2 2 2 2 4 

+51 *(-3/8+9/32*51 -927/128*E +2313/256*E *51 -4785/5l2*E +5859 

SIN 

(2*S6+?«N) 

4 2 6 6 2 

/512*E »SI -82583/5144*E +66765/4096*E *51 ) 

, • 



A-3 



3 4 2 

+ E *SI *a/204a+5/163B4«E 1 

SIN 

(4*SG*m) 

2 2 2 2 2 4 
+ E*SI #{-45/16+225/64*51 -269l/512*E +6507/1024*E *SI -309/32*E 

SIN 

(2«S6+»'J 

4 2 

+46875/4096»E *SI ) 



, 11 , 3 2 2 4 

^$ 3 ( 02 )= E *SI »(-^t3231/4096 + 162979/6144*SI -12785/768*51 1 

•^2 ' 

SIN 

( 2 *Se-M) 

4 2 2 4 

+ E *51 *(-82639/12288+105475/6144*51 -71599 f /6S536»S I ) 

SIN 

(2*Sg-?*K) 

4 ■ 2 4 6 

+ E * (Sl71/512-304559/6l44*SI +841529/8192*51 -33411/512*51 ) 

SIN 

(4*M) 

3 2 4 6 

+ E *(8553/1024-240419/6144*51 +1256523/16364*51 -4626661/98304*51 

SIN 

(3*H) 

2 24 ^ 

+ E *(1917/256-16745/512*51 +239659/^096*51 -276537/8192*51 +17741 

SIN 

( 2 *H) 

3 2 2 4 2 6 

/512*E -110983/768*E *51 +999653/4096*£ »Sl -2203923/l6384*E *51 

) 



2 4 6 

+ E*(1077/12r-8413/256*5I +100647/2048*51 -99747/4096*51 *44689 

SIN 

(M) 

2 .2 2 24 2 

/1024*E -343335/2048*E *51 +4025431/16384*8 *51 -3895571 /32768*E 



5 

*SI ) 



4 6 

+ 264995/196608»E *SI 

SIN 

(6*S6+)0*M| 

3 6 

+ 29979/65536*E *51 

SlN 

(5*5G+9*K) 

2 6 2 
+ E *51 * (2149/16384-108401/98304*E ) 

SIN 

( 6 *SG+R»M 1 

4 4 2 

+ E *51 *(733357/12288-2310441/32768*51 ) 

SIN 

(4»SG*8»H| 

6 2 
+ E*SI *(235/8l92-l95‘31/6S536*E ) 

SIN 

(6*S6+7*«) 


A-4 



3 4 2 

4- e *SI »(2870799/114688-6818593/229376»SI ) 


Original page is 
op Poor quality- 


sin 


6 2 4 

+ Sr »(lb/4096-63/1024*E'+14463/65536*E ) 


SIN 


2 4 2 2 2 

+ E *SI *( 18517/2048-44301/4096*51 -2b2515/6144»E +105793/2048*E 


SIN 


2 

*s;‘) 


4 2 2 4 

+ E *SI *(397793/4096-5639543/24576*51 +26702183/ 196608*S 1 ) 


SIN 


6 2 
+ E*SI *(-61/8192+2731/65536*E ) 


SIN 


4 2 2 2 

+ E*SI * (25907/10240-12537/4096*51 -1572423/8l920*E +7052 a3/32768*£ 


SIN 


2 

*51 ) 


3 2 2 4 

H- E *S1 *(1015027/20480-7160317/61440*51 +3365033/49152*51 ) 


SIN 


•‘2 6 2 
+ E *SI »(77/16384-901/98304»E ) 


SIN 


4 2 2 2‘ 2 

+ SI *(105/256-519/1024*51 -14409/2048*E +4041/512*E *SI -52611 

4 4 2 

/2048*E +122895/4096*E *51 1 


5lN 


2 2 2 4 -2 

E *51 *(22o71/1024-107261/2048*SI +501057/16384*51 -16S433/6144*E 

2 2 2 4 

+3B3039/6l44*E *51 -1238799/32768*E *51 ) 


SIN 


3 6 

-63/65B36*E *51 


SIN 


4 2 2 2 

+ E*SI *(-11201/6144+8411/4096*51 -457999/491 52«E +35997S/3276B*E 


SIN 


2 

*51 1 


2 2 4 2 

E*SI *(4069/512-28841/1536*51 +67621/6144*51 -70799 /4096*E 

2 2 2 4 

+449159/12?88*E »SI -l9377S3/98304*E *SI ) 


SIN 


(4*SC+t*H) 


(6*S6+a*H) 


(4*SG+6*M) 


(2*S6+6*H) 


(6»SG+k*M) 


(4*Sg+5«H) 


(2«SG+S*H) 


(6*Sg+4*H) 


(4*S6+4*H) 


(2*SG+4*M) 


(6*S6+3*«) 


(4*5G+3*H) 


(2*5g+9*H) 


A-5 



4 6 

+ 13/lg6608*E *SI 

51N 

(6»S6+2*H) 

2 4 2 2 2 2 

+ E »SI »(-.3747/4096+97l7/8l92«5I +10157/768»E -239709/163844E *SI 

) 

SIN 

(4*SG+2»M1 

1 2 4 2 2 

+ SI *(417/296-533/126*51 +10747/4096*51 -Z05l//56*E +2B523/2048*E 

Sl[.. 

(2*56*2*M> 

2 2 4 4 4 2 

*SI -21903/4096*E *SI -14995/4096*5 -101629/8192*E *S1 *1348099 



4 4 

/65536*E *SI ) 



3 4 2 

+ E *SI *(65735/16384-193979/32768*51 ) 

SIN 

(4*SG*M) 

2 2 4 2 

+ E*S1 *(1577/512-1183/128*SI +27207/4096*51 +i47O83/4096«E -96419 

■ SIN 

(2*5G*N) 

2 2 2 4 

/1024»E *SI +2015547/32768»E *51 ) 



9 4 3 2 

= E *(-124105/49152*92385/32768*51 ) 

COS 

(3*SG-MI 

2 2 4 2 2 

+ E *SI*(93/64+801/256*5I -21565/4096*51 +1107/256*E +19481/1024*5 

cos 

(Sg-M) 

2 2 4 

*51 -651893/24576*E *51 ) 



3 2 4 

+ E *SI*(lll/64+325/256*SI -5515/1536*51 ) 

cos 

(SG-2*m) 

J' 2 .4 

+ E*5I*(224I/1024+2043/4096*SI -217935/65536*51 ) 

cos 

(SG-3*M) 

4 5 

+ 36908l/65536*£ *51 

cos 

(5*SG*9*H) 

3 5 

+ 557/256*E »SI 

cos 

(5*S6*o««) 

2 5 2 

+ E *51 *(296l/4096-10591/2048*E ) 

cos 

(5*S&+7*H) 

4 3 2 

+ E *51 *(-1778797/49152+1656401/32768*51 ) 

cos 

(3*SG*7*H) 

A-6 





+ e*si^(3/ia-207/i28*£ 1 ORIGINAIJ PAGE) 

OP POOR QUALITY 

COS 

(5*5<3+6*H) 

3 3 2- 

+ E *SI * (-2163/:28+3027/iae*SI ) 

COS 

(3*SG+a*M) 

5 2 

+ SI «(X5/5l2-'t05/l02A*E +36285/3276B*t ) . - 

cos 

(5*S6+5*H) 

2 3 2 2 2 2 
+ E *SI * (-7201/1024 + 20205/20A8«SI +85847/51'i**E -170049/8192*E *SI 

) 

cos 

(3»SG+5*M) 

5 2 
+ E»5I *{-15/256*'249/1024*E ) 

cos 

(5*S6*4*HJ 

4 2 4 

+ E »SI* (-12711/1024*62575/4096*51 -327449/195608*51 J 

cos 

(SG+5*m) 

3 2 2 2 2 
+ E»SI *(-77/32+857/256*51 +29l7/512*E -4245/512*E »SI ) 

cos 

(3*SG+4*M) 

3 2 4 

+ E *5I*(-3B7/64+1135/5l2*SI *15659/3072*51 ) 

cos 

(5G+4»H) 

2 5 2 

+ E *51 *(13S/4096-8l/2048*E ) 

cos 

(5*Se+3*Hl 

3 - 2 2 2 2 4 

+ SI *(-69/128 + 195/256*51- +177/64*E -3803/1024*E *51 + 138837/Bl92*E 

cos 

(3*Sg+3*K) 

4 2 

-314469/16384*E *51 ) 



2 2 4 2 

+ E *SI*(. 141/64-1161/256*51 +32297/4096*51 +1605/256*E -52881/1024 

cos 

(SG+3*M) 

2 2 2 4 

*E *SI +4l3l39/8192*E *SI ) 



3 5 

-5/1024*E *51 

cos 

(5«S6+2*M) 

3 2 ■ 2 2 2 
+ E*SI *(425/256-1035/512*51 +6185/512*E -7077/512*E *SI ) 

cos 

(3*Sg*2»H) 

2 4 2 2 2 

+ E»SI*(-1821/255*SI +4099/512*51 +93/l6*E -210l5/5l2*E *51 +39833 

cos 

(SG+2*M) 

2 4 

/1024»E *51 1 




A-7 



cos (5«SG+H) 


4 5 

+ 5/65536*E »SI 


i S ' * 


2 3 2 2 2 2 

+ £ »SI *(4309/1024-98£>5/2048*SI *75941/6 144*E -1 15403/8l92»E *51 ) 


COS 


2 4 2 2 2 2 

+ 5I*(9/8-l95/32*SI *2755/512*51 *45/8*E -38V1/128*E *SI *1717/64*E 


COS 


4 4 4 2- 4 4 

♦SI +6339/S12*E -158637/2048*E »SI +23 17406/32768*E *51 ) 


53 ( 0284 )= E^*SI^*(-40135/2048*2250B5/4096*SI -7202783/196608*51 ) 


SIN 


(«52367/4096*4504l5/ 12288*3 1 -4874633/196608*51 1 


SIN 


4 2 4 6 

+ E *(-8721/512+17453/256*51 -245719/4096*51 +32053/4096*51 ) 


51N 


3 2 4 6 

+ E *(-69l5/5l2+5Bl61/l024»SI -458529/8192*5! +196861/16384*51 ) 


SIN 


2 2 ^ ® 

+ E *{-735/64+26415/612*51 -15003/256*51 +74781/4096*51 -29595/512 

2 2 2 2 4 2 6 

*E +8S27/32»E »SI -1295737/4096*E *51 +437899/4096*E *51 ) 


SIN 


2 4 6 2 

+■ E* [-765/64+7545/128*51 -81795/1024*51 +68355/2048*31 -35475/512*t 

2 Z 2 4 26 

+347445/1024*E *31 -3718989/8 192«E *SI +3053841/16384*E *51 1 


SIN 


4 6 

+ 412205/49152*E »SI 


SIN 


3 6 

+ 185415/65536*E *51 


SIN 


2 6 2 
+ E *51 *(16S1/204B-100559/12288*E ) 


SIN 


4 4 


+ E *51 *(-447401/12288+6427969/98304*51 ) 


SiN 


+ E*SI * (1435/8192-145369/65536*E ) 


(3*56*H) 


|SG*K) 


{2»SC-N) 


<2*S6-2*H) 


(4«M) 


(3*M| 


(2*H) 


(H) 


(6*SG+lO*M) 


(6«S6+9«M) 


(6*S6+fl«H) 


(4*SG+8»Ml 


SIN r 6 »S 6 + 7 «Ml 



3 . 2 

+ E *SI »(-1068«23/114688+l3719047/6ael28*Sl ) 


b 2-4 

+ Sr #(91/40<}6-3759/8192*E +135369/65536»E ) 


2 4 2 2 2 

+ E ttS! »t-3C25/4096+32371/B192*SI + 755605/8 192»E -2105291 /16384*£ 

^2 
»5I J 


4 2 2 4 

+ E «SI *(-595769/4096+1738701/4096*51 -19034635/65536*31 ) 


6 2 
+ E*5I * (-455/8192+25865/65536*E ) 


4 2 2 2 

+ E»SI *(7997/10240-371/4096*31 +2358127/81920*E -1337549/32768*E 

2 

*SI ) 


3 2 - 2 4 

+ E *31 *(-702799/10240+4231921/20480*31 -28358101/196608*51 ) 


2 6 2 
+ £ *51 *(91/2048-150S/12288*E ) 


4 2 2 2 2 

+ 51 *(99/256-329/1024*51 +6017/1024*E -182Q7/2048*E *51 -115609 

4 4 2 

/2048*E +Z83537/4096*E *31 1 


2 2 2 4 2 

+ E *51 *{-3459/128+43535/512*31 -31213/512*51 +24863/256*H -761599 

2 2 2 4 

/3072«E *31 +15145223/98304*E *SI ) 


3 6 

-8ig/65536*E *31 


4 2 2 2 2 

+ E«5I *(43/2048-1589/4096*31 -30699l/l6384*E +75 1821/32768*E *51 ) 


2 2 4 2 

+ E*51 *(-1685/256+11651/512*31 -140791/8192*51 +144659/2048*E 

2 2 2 4 

-802529/4096*E *31 +8489 153/65536*E *51 ) 



5IN' 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SlN 


(4*SG+7*«) 


(6*Sq+6»H1 


(4*SG+6*M) 


(2*5G+6*M) 


(6*SG+5*M) 


(4*Sg+5*M1 


(2*Sg+5*H| 


(6*S6+i*M) 


(4*SG+4*M) 


(2*SG + 4*M) 


(6*56+3*H) 


{4*SG+3*M) 


(Z*S6+3*M) 



H O 

+ 91/98304*E *SI 


■'E 4 • Z ■ Z Z 

+ E *SI *(-9197/4096+24l0l/8l92»SI *9633 1 /6 144*£ -427189/24576*E 

2 

»SI ) 


? Z ■ '* 2 2 

+ SI * (75/64-1335/512*51 *571 9/4096*SI ♦25Z75/512*E -74621/512»E 

2 2 4 4 4 2 

«SI *822549/8l92»E »SI *178161/1024*£ -432l633/8i92*E *SI 

4 4 

+24Z02069/65536*E *SI ) 


3 4 2 

+ E *51 *(101313/16384-691397/98304*51 ) 


2 2 4 2 

+ E*S1 *(541<j/256-31385/512*SI *342587/8192*51 +207255/2O48*E 

2 2 2 4 

.-1187761/4096*E *SI +12862703/65536*E *51 I 


SIN 


SIN 


SIN 


51N 


SIN 


A. 2 


* 


Expressions of F 


* * 

F = Fi + ^2 * *^4 




* * * 
^Z * *'2s *^2p 


F* = _i^r_5{i - 2c? - 7c^) + 4.(1 - + n^(5 - 18c^ + Sc'^)] - (3 - SOc^ + 35c'^){2 + 3e= 

128 L'’g' L J ® 


i • ^ *'4 - * 4^ '■ - "'ll ^ ..(I - 5=2) .,-n » « ^ .2,2(1 - 7.2) 

64 L (1 + J 8lV 64lV 


(6*SG*7*M) 


(4*SG*2«M) 


(2*SG+7*K) 


(4*56*M> 


<2»Sg+M) 


COS -2g 


A-10 



coefficient of C0S(4«S6J 


4 14 4 2 

A2«A4»E A *Sl *(?685/2048-735/512»SI ) 

3 4 14 4 2 

+ A2 »E a *51 *(llS>5/2048-31&/5l2»»5I ) 


originai; page h 

OF POOR QUALITXI 


coefficient of S|N(3«S0) 


3 12 3 Z 

A2»A3<lE /L »S1 * [-23E/l2S»52b/25(.*SI 1 


coefficient of C0S(2»iC) 


2 14 2. 2-4 2 22 24 

A2*A4«E /L »SI «n55/E4-9285/256»SI 412075/512*51 49825/128»E -107835/5l2«E *Sl *70665/512*f »SI ) 

32 U 2, 2 4 2 22 24 

+ A2 «F /L *SI *(573/84-1389/84*51 *3375/256*51 *11811/255»E -115221/1024»E *51 *140866/2046»E *51 ) 


coefficient of 5IN(S6) 


12 . . 2' 4 2 2 2 2 4 

A2»A3*E/L *51* 19/4.39/16*51 *15/128*51 *9*E -693/128*E »SI -285/64»E *SI 1 


coefficient of COS(O), 


■ [4 ' '' z 4 6 2 22 24 26 4 

A2*A4/L »(-45/16*495/32«SI -3105/128*51 ♦3045/256*51 -675/32»E *7155/64«E «SI -5355/32«E *51 *20Q55/256»£ *51 -5175/64*5 


*10732b/256*F^»SI^-311805/512*£^*SI^ *S652l5/2048*F‘**St® ) 

3 14 2 4 '6 Z 22 24 2'6 4 

+ A2 /L *(27/8-405/32*51 *2091/123*51 -111/16*51 *621/32»E -4647/64«E «SI *1527/lb*E *SI -42243, 1024*E *51 +8271/128*5 

4 2 4 4 4 6 

-61959/256»E *51 *662529/2048*5 *51 -14570//1024*E *51 ) 


COEFFICIENT OF SlNt3»SGl 

3 16 3 . Z 4 

A3*A4*E /L »SI *(.5295/512+8955/512*51 -29925/4096*51 J 

2 3 16 3 2 4 

+ A2 *A4*E /X. *51 *(231/8-72645/1024*51 *176325/4096*51 I 
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coefficient of C0SI2*S6) 


2, 2 l8 Z ~ Z ^ ^ 

A4 >E /L hSI «(-l4l7S/256-(239l7b/lOE<V*Sl -1320165/A096»SI «79235/S12*SI J 

2 2 lA 2 2 , A . 

+ A3 *E /L *SI »(-2A9/32*l945/l2e»Sl -3975/5l2»5I ). 

( ‘ ^ / 

22102 i*‘ 2 ' ^ ^ 

+ A2 »AA«E /L *51 «{-3855/l28*l9l775_/l024»Sl -2602509/8192*51 ♦2626995/16366*?! ) 

6 2 IB 2 2 6 6 

+ A 2 *E /L «SI »(lU45/1026-23853/204e*St -157l3l/a!92«SI ♦632677/32768*51 ) 


COEFFICIENT OF SINISO) 

16 2 6 6 2 2 2 2 A 2 

A3*A4*E/L *51* (135/8-2835/32*51 ♦36735/256*51 -9365/126*5! ♦1035/8*E -3A55S5/512*E *?! ♦559D95/512*£ *51 -1138515/2068*5 

6 

»SI 1 

2 iA 2 * 62 22 24 

4 . A2 *A3*E/U *5I*(2?/2-473l/64«Sl +61977/5l2#Sl -l23735/2048ftSl *6837/64*E ..302<fa7/5l2*E 4500109/512«E *Sl -402766&/8192 


2 6 

»sr ) 


COEFFICIENT Of COS(C) 

7 1A 2 A 6 8Z 22 Z'* 

A4 /L «(225/IZ8-2zS/ 16«SI ♦20475/51Z»SI -9467S/20't8*6I ♦l52U5/8l92«SI f675/32«E -I9575/128«£ *S| 4795825/20<.8*t *SI 

2 6 2 8 
-1668765/4096*E *Sl +153615/10Z4*E *SI J 

2 14 2* ^ 62 2? Z4 ?6 

+ A3 /L «(9/fi-9«Sl ♦1095/6AftSI -4875/512*51 ♦8l/8«C -291/4*E »SI +68205/5l2*E »5l -74415/1024*E »SI J 

2 18 2 4 6 8 2 2Z 24 

+ A2 *A 4 /L *<- 135 /b*nS 5 / 64 «S! -66525/256*51 *65325^256*51 -23205/256*51 -10935/64*E ♦143565/l2ft»E *51 -675705/256*£ *51 

2 6 2 8 
4l00Oa025/4O96*E *5l -7816305/8I92*£ *SI } 

4 lB 2 4 6 8 2 22 2 ' 

+ A2 /L *<1755/128-16389/256*51 424189/256*5: -94863/2048*51 *92^1/8:92*51 *13959/128*E -:6l6l/32«E *SI *1506957/2048*E: *5: 

2 6 2 8 
-2871795/8192*F *51 4l76l/l024*E *51 } 


4 

A, 3 Expressions of S 

♦ * * * 

S = Sj + $2 + S 3 


“2 

32 G^ 


1 - 15c‘ 

.1 - 5 c^ 


• Ml 

(1 


6n)^J 


3 in 29 -^ 8 S 


e^s^d - 7 c^l 
'* 2 


1 - 5c‘ 


Sin 2g 


h 

coefficient of SIH(4*S6) 


22476 3 32 34 36 2 22 

1 /A 2 «A 4 *E /L »SI <(1125/512/11(0 -1875/256/INci «Sl ♦16625/2048/INo *SI -6:25//04 B/INg «SI -225/256/11(6 ♦525/256/IHa *51 > 

2 4 

-1225/1024/INS »SI ) 
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'■74 3 32 34 36 2 22 2 

4 A4»E /L »SI «(975/256/IHS -6475/512/IMS »SI ♦3575/256/IHo »SI -2625/512/INO »SI -I95/128/IN6 ♦905/256/INo *SI -625/256/INO 

4 2 

«S1 -B95/2048/1N6*245/512/IN6*SI ) 

2474 3 32 34 36 2 22 2 

+ A 2 «E /L «SI *(84?/5l2/IHG -2795/Sl2/tHe »S1 ♦3075/512/IHg *51 -1 125/512/INg *5i -169/256/IHg ♦195/128/Ii<g *51 -225/256/INg 

4 2 

»S1 -385/2048/IN6*l05/512/tN6*S[ 1 


coefficient of C0S(3»S61 


ORIGINAL PAGE IS 


2 3 3 3 2 2 2 2 4 2^^ POOR QUALITY 

1/A2 »A3»A4*£ /L «SI »(';5/64/INq +325/128/|Ng *SI -175/128/lNG *S1 ♦145/152/lr.G-66i/76a/l»6»Sl ) 

353 2 22 24 2 

+ A3»E /L *S1 *t-6S/A4/ING *35/l6/IN& «S1 -75/64 /IKg «SI -lSl/1152/!NG»125/768/ING*Si ) 


coefficient of 5IN(2»S01 

22272 2 22 24 26 22 2*2. 2 

1/A2 *A4 »E /L «S1 »(-75/8/IN6 ♦3025/64/INS *SI -2275/32/ING »St ♦8S75/256/IH6 »S1 -2775/64*E /INQ «27475/120*t /IMS *SI 

2 2 4 2 2 6 

-163625/512«C /INg *SI .i53125/l024«E /ING *51 I 

22. 232 2. 2 222 

+ 1/A2 «A3 *E /L «SI * (-5/16/IH6«5/16/lliS*SI 4l/8-l5/32»E /IHG*15/32*E /1NG»SI ♦i/l6*fc ) 

272 2 22 24 26 2 4 

+ A4»E /L-*SI »(35/4/ING -295/16/INg «SI «-2085/256/]i)G *SI <87S/512/IN& «51 -285/32 /INg*3095/126/INg«SI -4023/256/IHg*SI ♦3l!> 

2.2 222 224 226 2 2 2 2 

/I6*b /ING -137S/I28*E /IMG *51 -26485/512*E /INg *5! *I75/4*E /ING *S! -2i35/64«E /II!G+23565/?56»E /IHG»SI -15505/256«E 

4 

/IliQ*SI ) 

2272 2 22 24 26 2 4 

+ A2 *E /L »5I *(U7/8/1NG -3277/64/ING *S1 •15275/2S6/IIIG *SI -5925/256/ING *51 -19l/32/ING*463/32/IHG*SI -112S/128/ING*SI 

22 222 224 226 2 22 

+3283/64*E /ING -Il283/64*B /IHG *S! *2S765/128*E /ING *SI -7al75/1024»E /iNG «SI -2409/l28»E /IAG+2359l/512»E /1H6*SI 

2 4 

-28955/1024«E /Ul&»Si ) 


coefficient of COSISG) 


2 S. 2 4 222 224 226 

1/A2 >A3*A4«E/1. *5I*(5/INQ-665/32/IliG»SI 4l085/64/lNG»SI +7S/64«E /ING »SI -325/128«£ /ING »SI •ITb/lESAE /ING »SI «625/32 

2 2 2 2 4 

*E /ING-4975/64«E /ING*SI *15925/256*E /ING»SI I 


5 2 4222224226 2 

+ A3«E/L *SI»(-6/IHg»533/32/IHg«5I -345/32/IWg*SI ♦66/64»E /ING «SI -35/16*t /INg *51 +7S/64«E /INg «S1 -469/32*E /IilG*5131 

2 2 2 4 

/128«E /IIIG*SI -6545/256"E /INg»5I J 


coefficient of C0S(3»5G1 


32393 3 32 34 36 38 

1/A2 *A3»A4 *E /L «SI »(1375/32/INg '203875/76B/IN& »SI +143875/256/!Ng *SI -1539125/3072/INg .31 .165375/1024/INg »SI 

2 2 2 2 4 2 6 

♦10525/768/ING -48225/1024/ING »SI ♦54775/1024/IHg »SI -8207S/4n96/ING »SI 1 
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okiginal page is 

OF POOR QUALIH! 


-I- I/A2^)iA3^»E^/L%SJ^*(25/64/IfJb^-25/32/!NG *S1 +25/6 ^/INq «SI -3O5/ll52/lNG*305/ll52/lNGi»5l *31/5761 

3 32 ’34 36 

f l/A2#A3<»A4*£ /L »5I « (-2725/96 /INg ♦9775/128/INg *SI 035575/763/INg *S1 •12225/612/JNg •mSI *1I^75/512/INg *SI *15755/576 

/IN/-1061875/«l6/!Mc,%SI^283O25/l8432/IN6^*Sl'*-812e75/12Z8S/ING%Sl^-22*05/l536/lHG*2i4S05/6144/Illfi»SI^-21385/102*/INe 

4 

*SI ) 

34-a 3 32 34 36 38 2 

+ A2*A3*E /L «SI «t" 455 / 8 /ING *67695/2S6/ING «SI -14645/32/IHg *ST *895Z5/256/1Ng *51 -6375/64/I..Q *15I -7933/76a/l(»G *1^2279 

/<,l08/fNV'*SI^45S72B5>ia432/IMAsi‘^*UB525/l2288/IN6^«St‘’+10l03/l536/IN6-249B5/l538/INc»SI^.483l5/40<)6/INa»SI*) 

* t * ‘ 

COEFFICIENT OF SIW(Zi*SGl 

l/A2^itA4^»E^/L ^»SI *(375/4/IN6 -13375/16/lNG «SI *181375/64/11^6 *Sl -29137S/64/ING «5I *447125/120/1(10 »Si *-1586375/1536 

3 10 

/INC »SI ) 

+ l/A2^»A3^«A4*E^/L^*SI^tt(75/8/lN6^-6375/l26/!NG «5I *ia925/256/lNG *51 -eS75/256/lNG *SI +115/64 /INg-1B65/768/JHG"SI' *385 
4 

/1536/ING«SI ) 

+ l/A2»A4^«E^/L^'»SI^*(-l025/4/lN6^*2e325/l6/ING^#Sl^-29l875/69/I«G%Sl\2865S75/512/ING^<lSl*-427325/l28/lNG #SI *1549625 
/204e/ING^*SI^^-75/32/lN6^-522S/l28/lN6 «SI +14425/64/ING *SI -338975/1024/lNG *SI *30S025/204»/lN6 *SI ♦4/25/120/IN&-79725 

/5l2/lNGJ(5I^*440055/2048/IN6*Sl^-24745/256/Iti(i»SI® ) 

+ L/A2«A3^*E^/E^*SI^- l-105/8/IKG^*5775/l28/ING *SI^-l3015/256/lNG^*t5i *4825/256 /INg *SI ♦635/l92/IN6-275/32/iH6*5l *355/64 
4 

/ING*SI ) 

2112 3 32 34 36 38 3 

+ 8Z*44*E /L ’»SI’ »|4S/4/ING ♦6035/16/IN6 *SI -30035/l8/iNa *SI ■♦13235/4/IhS »SI -10467225/4096/lNG »SI +6026t2S/Bl92/IHQ »S1 

10 7 22 24 26 28 

- 1595 / 16 /INQ * 33245 / 64 /ING *SI -492185/512/IHG #51 *l95565/256/lNG #S1 -228375/1024 /InG #SI 4.l2a5/64/lNC-63925/5l2/ING«‘Sl 

4 6 

*867503/4096/INg*SI -875665/8192/INg#S1 ) 

32 11 2 3 32 34 36 38 

+A2 «E /L *51 *(1053/4/1N& -24633/16/IN6 *51 ♦172851/48/lHG *SI -2158315/512/ING <51 4X00857J5/4096/IHG *51 -2358375/4098 

310 2 22 24 26 28 ’ 

/ING »SI -1215/32/lHG *22&47/128/ItlG »SI -153_2fc9/512/IKG »Sl *454l55/2048/lNG *51 -15825/258/tNG *51 -3815/5lZ/ING»795l 

2 4 6 ^ 

/1024/IN6*SI ♦52377/4096/IhQ*Sl -210959/16384/1H6»51 ) 


COEFFICIENT OF COS (56) 


2 8 2 3 

l/A2^«A3»A4‘^*E/L'^*5l»(-50/ING"'»3325/8/inG‘*Sl‘-6l6b75/512/ING‘*Sl’+723275/5l2/IN(i‘'*sr-3543925/6l44/IH6 *51 ♦1125/32*E /ING 

2 234 236 23B 23 10 22 

»SI -120375/512*E /ING *51 4.16825/32KE /ING *51 -2925l25/6l44«E /ING *51 ♦96l625/8l44«E /ING »sl -2925/8*6 /INC *392475 

222 224 226 228 

/12B«E /ING *51 -7l025/a*E /IHg *51 *7975975/76B»E /INq »SI -12986225/3072»E /INg *SI ) 


4 l/A2^»A3%E/L^*Sl*l35/32/IHG»Gl‘-35/32/tN6*Sr*l/6-35/48»Sl‘-25/64*E‘/ING‘»Sl‘*25/32»E‘/ING‘«Sr-ZS/64»E /ING *51 -35/32»E 


2 2 2 2 2 4 


2 2 6 


2 2 2 4 2 2 2 

/ING*1055/128*E /1NG*SI -9l5/l28»E /INC«S1 *47/48*E -575/192*E *51 1 
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9 2 2 2 24 26 Z 8 

+ 1/A24A3*A4*E/L «SIff<l50/ENG -15325/16/INO ♦574l7S/2?6/INe *S1 -1640 b2S/768/1Ng «S1 ♦^750$7S/102<>/INg *265/4/INg 

2 A 6232 234 236 

-21705/64/!Ng»SI ♦l25555/256/lNfi*SI -115605/5l2/lN(j*SI *75/32*lE ylNG *SI **13225/256«E /INq ftSl ♦240175/153 a*E /ING *hl 

238 23 to 22 222 224 

-'2S8925/1536*£ /ING nSl •f7875/128*£ /ING *SI 4l3825/l6«E /ING -70744S/12&ttE /ING -f k242358«:/1024«E /ING *61 <>68666125 

226 228 2 22 24 2 

/6l44*£ /INg «SI +I5171975/4096*E /INg *SI ♦25725/64»E /INg- 934995/512«£ /lNG*Sl ♦2583775/l024*E /INg*SI «569695/512*E /!KG 

6 

*SI J 

9 2 22 24 26 26 

+ A2#A3JtE/L *5I*(«108/ING +8619/16 /INg »5l -1519933/1536/ING *Sl *407615/512 /INg *51 -30375/128/INg *SI <.99/4/lhG*4329/64/lHG 

2 4 6232 234 236 23 

*SI -7535/l28/ING*5l ♦7875/512 /ENg*5I -195/8*E /ING *S\ +20l475/l536*E /ItiQ *SI -386335/l536*E /I«G *SI *l05975/5i2*E /IH^ 

8 23 to 22 22? 224 22b 

*SI -31875/512*E /ING *SI -7323/l6*E /ING ♦51769/24*E /ING *SI -11443601/3072<tE /ING *SI ♦b73ft015/2Q48*E /ING »S>I -3176525 

228 2 22 24 26 

/4096*E /ING *51 -6593/64AE /ING«129l89/5LZ*8 /ING*51 -366959/2048*E' /1NG»5I 4108245/4096*8 /lhG*5i } 


A 4 Expressions o_f F_ 


** *» ****** 

F = Fj + Fg + Fj t _ 


0EIGINAEPA6EB 

OF POOR QUALirxi 


_** * 
Fi =Fj 


l/A2«A4^L^%(675/256*E^/lN6»Sl''-157S/256«£^/iNG«SI*’*3675/l02<i*E^/ir<G»SI *3375/512«E /IKG »SI -5623/236«fc /IN& *S1 »A9675 

/2O«6*E^I^•G\sI^18375/^OA5»e^^l6^SI“’-675/256.E^I^(6*SI^15625/5l2*E‘/lN6«SI^152^5/^36«E^IhG.S1^33075/102<,«E^lHQ«5I® 

1 

+ l/A2*A3^/L'°*(3/32»mG«SI^-15/32«e^«SI^*15/32«E^«Sl'’-3/3Z«E^»ING439/6A«E%IKG«SI -105/44. E .51 .1.05/54.E »Si -21/6A.E .I«6 

A 2 

+AA1/255«E *IH6»SI ) 

+ A2.A4/L^%(-A5/l6.A9S/32.SI^-3lD5/l28.SI^*30A5/256»S)‘’-58S/l2a«E^/tHb»5! -2715/254.E /I^6l<SI .1576/254AE /IN6.5I -675/32*E 
.7l55/54.E^SI^-5335/3Z»E^S1^^0055/256»E^SI‘.^925/255«E*/ING^SI^19A25/5U.£‘'/ING^SI^10725/255.E /ING »SI -7875/512.E 

/IN6^.SI^“-5B5/128*E%INS»SI^*27l35/512«E%lN6«Sl''-10f,21S/l02A»E*/ING»3l'’*llA97S/20AB«E^/ING»Sl -5175/6A.E ♦107325/256.E 

2 4 4 4 6 

•SI -3lU05/5l2*E *5! ♦565215/2048»E *51 J 

+ A^^L^''*(^7/8-A05/32«SI^209l/1^8*SI''-lll/l5.5I^507/^56.E^IHG»SI‘'-585/l2B.E^IHG.S^^67S/256«E^lN0»SI^62l/32«E -4647/64 

»E^»SJ^1527/l6»E\si'^-42243/H!Z4.E^»Sl‘’*2535/512.t''/ING^»Sl''-8385/512.E‘*/tKG^*Sl‘'.922S/512.E /INq »SI -3375/512.E /ING *SI 
^'’-507/256»E^/INfi»SI^.741/32«E%ING«Sl‘-46305/1024*E''/IN5»SI*.24975/1024*E‘‘/INS.Sl®.827I/128»E -6l959/256»E *SI .662329 

4 4 4 6 

/2048.E »SI -IA5707/1024.E »SI ( 
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23 L6 224 226 228 22 10 

1/A2 *A4 /L *{-3375/128*E /INq +167625/I024#E /INq *SI -727l25/2048*E /INq *S1 ♦13«1375/4096»E /IKfc *51 -900375/8192 

2 2 12 
«E /IKG «SI ) 

22’ l4 2 4 6 24 26 26 2 

+ 1/A2 *A3 *A4/L »(_15/16«S1 *2?5/6A»Sl -105/32*51 -225/123»E /IHG«SI *975/256*6 /IHG»SI -625/256*E /Ih6»SI ♦15/16»£ -165/8 

2 2 2 4 2 6 

*E *SI *106S/16»E *51 -12705/256«E »SI 1 

2 1ft 2 A 6 8 224 226 

+ A4 /L *(225/128-225/16*51 *20475/512*51 -94675/2048*51 *152145/819.2*51 *225/l28«E /IHG *51 *62475/1024»E /IhG »SI -912675 

228 22 10 22 12 24 26 

/4096«E /ING *51 *53la25/204B»E /IHG *51 -1635375/16384»E /IHG »SI -1282S/256»E /ING«SI *199125/1024»E /1NG*51 -126525 

28 2 10 2 22 24 26 

/S12»E /ING«SI *422625/4096»E '/!HG»SI *675/32«E -19575/128»E *51 *795S25/2048*E *51 -166B765/4096»E *51 *l53ol5/1024*E »SI 

) 

2 14 2 4 6 24 26 28*2 2 

+ A3 /L *(9/8-135/16*51 *939/64*51 -975/128*51 -19S/128*E /IHG»S1 *10S/32*E /1NG»S1 -225/12S*E /IN6*S1 *153/16*E -987/16*E 

' ( ' • 

2 2 4 ■/! *. • 2 , I 6 . 1 •!> 1 

*51 *?5179/256*E *51 .-6.135,/ 128»E *SI ) ‘ ' 

2 la 2' ^ '^4 . 6 8 2 2 4 2 2 6 

+ A2 *A4/L *(-135/8*7155/64*51 -66525/256*51 *65325/256*51 -23205/256*51 ♦7995/l28«£ /IKC- *51 -267825/1024*1= /It.G »Sl 

228 22 10 22 12 24 26 

♦417315/1024«E /IHG »SI -1145325/4096«E /IHG *5! *291375/4096«E /ING *5! -9855/128*6 /lhG*SI *295455/1024*£ /ltiG*SI 

28 2 10 2 22 24 26 

-731235/2048*E /1H6*SI *149625/1024*E /1NG*SI -10935/64*E *143565/128*E *51 -675705/256*E »SI *10808025/4096*E »SI 

2 8 

-7816305/8192»E »SI ) 

4 18 2 4 6 8 224 226 

+ A2 /L *(1755/128-16389/256*51 *24189/256*51 -94863/2048*51 *9201/8192*5! *4563/128»E /IMG *51 -169923/ 1024»E /IHG *51 

228 22 10 22 12 24 26 

*!1855a5/4095»E /!H6 *SI -4S9225/2048»E /1N6 »SI *266625/4096*E /IHG »SI -7449/256«E /ING»SI *6663/64*E /1HG*5I -127215 

28 2 10 2 22 24 26 2 

/1024»E /ING«SI *50625/1024*E /1N6*SI *13959/128*t -I6l6l/32*E *51 *IS06957/2048»E *51 -2871795/8192*6 »SI *1761/1024»E 


*51 I 
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APPENDIX B 


EXPRESSIONS OF SHORT-PERIOD, LONG-PERIOD, J\ND SECULAR PERTURBATIONS 
The notation used in the following’ printout is the same as that in Appendix A; refer to page A-1 for definitions. 


, 2 
B. 1 Second-Order Short-Period Perturbations due to Jo 


ORIGINAL PAGE IS 
OF POOR QU^ITY 


,8 4 2 « 

9) ■ '* (“3531/2048 + 96383/8192«S1 _1B0AS5/16384*SI ) 


2 2 4 2 

+ E »(-?505/128+10041/256*SI -9837/812*51 -10141/128*E +161085/1024 

2 2 2 4 

*E *51. -154871/2048*E *SI ) 


5 2 4 

•+•£ *(-2607/2560*15381/2048*51 -36433/5120*51 ) 


3 2 4 2 2 2 

+ E *(-l«33/256*3l9/32*Sl -1075/512*51 -31*E +49863/ 1024*E *51 

2 4 

-1515l/l024*E *51 ) 


4 2 4 

+ E *(-7fi8l/2048+2629/204B*SI +27701/8192*51 ) 


5 2 4 

+ E *(-10837/5120-4411/1024*51 +150897/20480*51 ) 


3 2 4 2 2 2 

+ E *(-109/128+545/512*51 -137/1024*51 -1365/512»E +1661/512*E »SI 

2 4 

-631/2043*E *SI ) 


2 4 2 2 2 

+ £*{-405/64 + 1147/64*51 -6479/512*51 -4725/l28*E +3171/32*E *51 

2 4 4 4 2 4 

-16999/256*E *51 -1 101 13/.1024*E +144851/5l2*E *51 -9S135/512*E 


*51 I 


5 2 2 

+ E »SI *(-59229/512*16897/128*31 ) 


LCS (3*SG-H) 


COS (SCi-M) 


COS (3*S6-2*H) 


COS (5G-2*M) 


COS (5&-3*M) 


COS (SG-4*M1 


COS (3*501 


COS (Sfc) 


CCS (5*5G+10*H) 


B-1 



'•2 2 . 
+ E *S1 «[-4X9483/8192+966741/l63e't»5I ) 

COS 

(5*56+9»M) 

3 2.4 2 22 

+e *(-10531/512*51 +24533/1024*51 +3 1593/2048*E +271491/2048*5 *SI 

COS 

{5*SG*8»K) 

2 4 

-23405/128»e *51 1 



5 j J - ' 2 4 

+ £■ »(-514627/10240+l9,55935/2048«SI -24851673/20480*51 ) 

COS 

(3*S6+«*M) 

2 ' 2 4 2 2 2 

+E *(-3663/512*51 +8637/1024*51 +3663/512*E +50585/1024*5 *S1 

COS 

(5«S6*7»M) 

2 4 

-291431/4096*E *51 1 



4 2 4 

+E *(-54599/2048+3841207/8192*51 -9759763/16384*51 ) 

COS 

(3*SG+7*H) 

2 4 2 2 2 2 

+E*(-251/12a*51 +75/32*51 +753/256*t +4047/256*E *51 -6165/256*E 

CCS 

(5*SG*6*H1 

4 4 4 2 4 4 

•SI -6963/5l2*E -76035/2048*E *51 +17631/256*E *51 ) 



3 2 4 2 

+E *(-3387/256+53447/256*51 -135627/512*51 -4043/128»E -1897493 

COS 

■ (3*5G+6*H! 

2 2 2 4 

/2048*E *51 +1302077/1024*E *51 ) 



2 4 2 2 2 2 4 

-21/64*51 +51/128*51 +63/64*E +63/l6*t *SI -3315/5l2*E *51 -2781 

CCS 

(5*56+5»Ki 

4 4 2 4 4 

/512*E -40317/4096«E *51 +175545/6l92*E *5l 



5 2 4 

+ £*(400941/2560-302529/1024*51 +155363/1280*51 ) 

cos 

(SG+6*M) 

2 2 4 2 ■ • 

+E *(-759/128+40605/512*51 -103293/1024*51 -9999/512*E -216449/512 

cos 

[3»5G+5»M) 

2 2 2 4' 

*E *SI +2399207/4096*E *SI ) 



2 4 2 2 2 2 

+ £*(27/128+75/128*51 -69/64*51 -117/64«E -465/256*E *Sl +6Bl/126«E 

cos 

(5*SG+4*H) 

4 ^ A 2 A A 

*SI +2169/1024»E +1B81/1024*E *51 -1571/2S6*E *SI 1 



4 2 4 

+ E * (198871/2048-379137/2048*51 +639681/8192*51 ) 

cos 

(SG+5*+i) 


B-2 





2 4 2 2 2 

+ E*(-2B5/12fi+2847/128*SI -3633/128»51 -X245/128*E •-45735/256*E *SI 


COS (3*SG«i4»H) 


2 4 4 4 2 4 4 

♦ 31797/123*E »SI +45573/ 1024*E +2637/1024*E *SI '-4X471/S12*E *51 


3 2 4 2 2 

+E *(7413/128-3577/32*51 +12323/256*51 +262 75/ 1024*E -50B7l/1024»E 


COS (SG+4*H) 


2 - 2 4 

*SI 4.45269/2048*E *S I ) 


2 2 4 2 2 • 2 ■ 

+E *{-27/64-63/512*51 +855/1024*51 +351/512*E 44S/1024»E *51 -5049 


COS (S*SG+3*M) 


2 4 

/4096*E *51 ) 


2 4 2 2 2 

-9/16+173/64*51 -449/128*51 -19l/64*E -8519/128*E *5l +46525/512 

2 4 4 4 2 4 4 

*e *51 +30277/1024*E -158251/4096»E *51 -S483/8192*E *51 


COS (3*Se+3*H) 


2 2 4 2 2 

+E *(4147/128-16235/256*51 +14309/512*51 +a83/32*E -52689/ 1024»E 


COS (SG+3*H) 


2 2 4 

*51 +44167/2048*E *51 ) 


3 ‘2 4 2 2 2 2 

+E *{27/128-31/256*51 -11/64*5! +15/128*E -15/128*E *5] +1/1024*E 


COS (5*S6+2*H) 


4 

*51 ) 


2 4 2 2 2 

+ E* (9/16-1167/64*51 +1443/64*51 +2409/l28*E -8391/256*£ *51 +5361 

2 4 4 4 2 4 4 

/512*E *51 +487/16*E ~35419/512«E *51 +2337/64*E *51 ) 


COS (3*SG+2*K) 


2 4 2 2 2 

+ E*(255/16-4041/128*SI +453/32*31 +5775/256*E -159/4*£ »SI +7551 

2 4 4 4 2 4 4 

/512*E *51 +23929/512*E -147703/2048»E *51 +19167/1024*5 *SI ! 


COS (SG+2*MI 


4 2 4 

+ E *(-9/512+149/8192*51 +41/16384*51 ) 


COS (5*5G+M) 


2 2 4 2 2 2 

+ C *(819/128-6075/512*51 +4281/1024*51 +6005/5U*E -2l77/64«E *51 

2 4 

+B9113/4096*E »SI ) 


COS (3*SG+H) 


B-3 



cos (SG*«) 


2 4 2 2-2 2 4 

+81/16-75/8*31 *231/64*51 *87/0*E -1269/X28*E »Si -1077/256»£ *SI 

4 42 ' 4 .4 

♦22953/102**E -53/512*E *51 -133863/4096*E *51 


.84 2 4 

= E *(-3531/2048*96377/8192*51 -160445/16384*51 ) SIN 

■^2 

2 2 4 2 

+ E *(-2607/128*13485/256*31 -17163/512*51 -5401/64*E +220327/1024 SIN 

2 2 2 4 

*F *51 -275921/2048*E *51 ) 


f, .24 

+E *(-2607/2560+76881/10240*51 -7285/1024*51 ) 


SIN 


3 2 4 2 2 

+ E *(-2109/256+2971/126*51 -8023/512*51 -9055/256*E +24121/256*E 

2 2 4 

*51 -62191/1024»E *31 ) 


4 2 4 

+ E *(-10887/2048+34583/2048*31 -100213/8192*51 ) 


5 2 4 

+ t *(-21113/5120+77861/5120*51 -48363/4096*5! ) 


3 2 4 2 2 2 

+ E *(-109/128+545/512*31 -137/1024*31 -1365/512*E +1661/512*E »SI 

2 4 

-631/2048*E *51), 


2 ■ 4 2 2 2 

+ E« (-441/64 + 1307/64*51 -7535/512*31 -4911/l'28*E *26305/256*E *51 

2 4 4 4 2. 4 

-35075/5l2*E *51 -112777/1024*E +146279/5lZ*E *51 -94841/512*E 

4 

*51 ) 


SIN 


SIN 


SIN 


SIN 


SIN 


52 2 

+ E *51 *(-59229/512+16897/128*51 1 


4 2 2 

+ C *51 *(-419483/8192*966741/16384*51 ) 


3 2 4 2 2 2 

+ E *(-10531/512*51 *24533/1024*51 +31593/2048«£ *271491/2048*E *51 

2 4 

-23405/l28*E *SI I 


SIN 


SIN 


SIN 


(3*SS-f') 


(5G-M) 


(3»S6-?*M) 


(S6-z*n) 


(SG-3*M) 


(SG-4+M) 


(3*SG) 


(SG) 


(5»5G+10»H) 


(5*5G+9*H) 


(5*SG+B»Mi 


B-4 
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5 2 4 

+ E * [-4093l7/l0Z40+9534329/10240»SI -4859933/4096*31 ) 


2 2 4 2.22 

+ £ *(-3663/512*51 +8637/1024*31 +3663/512*E +50585/1024*E *SI 

2 4 

-291431/4096*E *SI ) 


4 2 4 

+ E *(-44831/2048+3772465/8192*51 -9531233/16384*31 ) 


2 4 2 2 2 2 

+ £*(-251/128*51 +75/32*51 +753/255*E +4047/256*L *SI -6l65/256*£ 

A ^ ^2 A A 

*3i -6963/512*E -76035/2048*E *51 +17631/256»E »SI I 


3 2 4 2 

+ E *(-2885/256+52257/256*51 -132003/512*31 -10407/256*E -1879953 

2 2 2 4 

/2048*E *51 +1289037/1024*E *31 1 


2 4 2 2 2 2 4 

-21/64*31 +51/128*51 +63/54*E +63/l6*E *31 -3315/S12*E *51 -2781 

4 4 2 4 4 

/512*E -40317/4096*E *31 + 175545/8 192*E *SI 


5 2 4 

+ E »(22r839/Z560-356579/1280*SI +108625/512*31 ) 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


2 2 4 2 

+ E *(-675/128+39411/512*51 -99567/1024*51 -11853/512*E -107119/256 SIN 

2 2 . 2 4 

»E «SI +2374501/4096*5 *SI ) 


2 4 2 2 2 2 

+ £*(27/128+75/128*51 -69/64*51 -117/64*E -465/256*E *51 +681/128*E SIN 

4 4 4 2 4 4 

»SI +2169/1024*E +I88l/10Z4*E »SI -1571/256*E *SI ) 


4 2 4 

+ E *(122057/2048-374603/2048*51 +1126583/8192*31 ) . SIN 


2 - 4 2 2 2 

+ £*(-267/128*2721/128*51 -3441/128*51 -1401/128*E -45219/256*E *Sl SIN 

2 4 4 4 2 4 4 

+31455/128*£ *SI +470l9/1024*E *2343/1024*E *SI -41389/512*E *31 


B-5 


(3*SG+B*H) 


(5*SG+7*M) 


(3»Sg+7*M) 


(5*Sg+6*N) 


(3*SG+6*M) 


(5*S6+5*H) 


(S6+6*H) 


(3«SG+5»M) 


(5*S6+4*H) 


(Sb+5*M) 


(3*Sg+4*M) 



I '•< il 

3 2^2 

+ E »(4959/12a-14935/128»Sl +22133/256*51 +6l879/1024*E -141475 

2 2 2 4 -' 

/1024»E *SI +156449/2048*E *S1’ ) 




IS 


Qualpzt 


51N (Sg+4«M) 


2 2 4 2.22 

+ E *(-27/64-63/512*51 +655/1024*51 +351/512*E +45/1024*E *SI -5049 SIh (5 »Sg+3»I^} 


/4096*E *SI ) 


2 4 2 2 2 

-9/16+155/64*51 -395/128*51 -209/64*E -a411/126*E *51 +<-5967/512 SIN (3*S6+3»M) 

2 4 4 4 2 4 4 

*E »S1 +30745/1024*E -158053/4096»E »SI -7l93/8192*E *SI 


2 2 4 2 

+ E *(3077/128-18691/256*51 +26347/512*51 +6203/12a*E -115779/1024 , SIN (5 g+3*!1| 

2 .2 2 4 

*E *51 +132369/2048*E *51 ) 


3 2 4 2 2 2 2 

-■* E *(27/128-31/256*51 -11/64*51 +15/128*E -15/12S*E *51 +1/1024*E SIN (5*Se + 2*Hl 

4 

*5! ) 


2 4 2 2 2 

+ E* (9/16-1149/64*51 +1419/64*51 +2427/128*E -8373/256*E *51 +5277 SIN- (3*5G+P*K) 

2 4 4 4 2, 4 4 

/512*E *51 +19S3/64*E -2211/32»E *51 +4653/128*E *51 ) 


2 4.2 2 2 

+ £*(213/16-4845/128*51 +1725/64*51 +9003/256*E -I040l/128*E «SI 5lN (56+2**i) 

2 4 4 4 2 4 4 

+ 2357l/5l2»E *51 +35693/5l2*E -325343/2048*£ *51 +22365/256*E .*51 


) 


4 2 4 

■+ E *(-9/512+149/8192*51 +41/16364*51 ) SIN (5*SG+M 


2 2 4 2 2 

•f- E *(Bl9/l'23-6'093/512*Sl +4323/1024*5! +5999/512*E -17437/512*E SIN [3*SG+H) 

2 2 4 

*51 +89339/4096*E »SI ) 


2 4 2 2 2,2 4 

+ 63/16-21/2*51 +465/64*51 +123/B*E -3975/l'28*E *51 +3657/256»£ *51 SIN (SG+M) 

4 4 2 4 4 

+34663/1024*E -3482l/5l2*E *SI ♦ I 18983/4095*E *51 


B-6 



+ g) = ^ *(-3/10240 + 7/40960*51 -481/163840*5! ) OF QUAiJ 


SIN 


3 2 4 2 

+ E *(-435/128 + 6613/256*51 -6291/256*51 -27lU/2048*£ +795743/8192 

2 2 2 4 

*E *SI -1507953/l6384*E »SI ) 


SIN 


4 ^ 2 4 

+E *(-135/64+8925/512*51 -17079/1024*51 ) 


SIN 


5 2 4 

+ E *{-lRl37/10240+64573/4096*SI -309633/20480*51 ) 


SIN 


4 4 

-9/4096*E *S1 


SIN 


5 2 4 

+ £*(634449/10240-4943451/40960*51 +1894533/32768*51 1 


SIN 


4 2 4 

+ E *(5963/128-23497/256*51 +89899/2048*51 ) 


SlN 


2 2 4 2 2 2 

+E *(-55/64+163/128*51 -105/256*51 -689/256*E +785/256*5 *51 -145 SlN 


2 4 

/1024*E *51 ) 


3 2 4 2 

+E *{4675/128-37401/512*51 +72123/2048*51 +169959/2048*E -1381245 SIN 

2 2 2 4 

/Bl92*E *Si +2676531/32768«t *51 1 


2 - 2 4 2 2 2 

+ E *(999/32-4077/64*51 +16047/512*51 +1U05/128*E -45481/256*E *51 SlN 

2 4 

+44593/5l2*E *51 ) 


2 4 2 2 2 

+£*(543/16-4557/64*51 +9303/256*51 +14739/128*E -122325/5 12*E *51 SlN 

2 4 4 4 2 

+244461/2048*E *Si +272121/1024*E -2236227/4096*E *SI +A389747 

4 4 

/163a4*E »SI ) 


5 2 4 

+ E *(419483/10240-34093/10240*51 -2619493/20480*51 ) 


4 2 4 

+£ *{10531/512-1967/1024*51 -31201/512*51 ) 


51(1 


SlN 


(4*SG-M) 


(2*SG-H1 


(2*SG-2*M| 


(2*SG-3*M) 


(4*SG) 


(5*H) 


(4*11) 


(2*SG) 


(3*H) 


(2*H| 


(M) 


(4»5G+o*M) 


(4*SG+8*M) 


B-7 



3 ' ! ! ' 2 - 2 

•+E * (1221/128-131/128«SI -27'24 171024*5 1 -83'503/2Q48»E +44851/8192 

2 2 2 4 

»E *S1 +4014439/32768*E *51 ) 

5 2 4 



SIN 

(4*S6+7*M) 

+ E *(-1595203/10240+51'*9807/8192*SI -49345893/81920*51 ) 

SIN 

(2*SG+7»H) 

2 2 4 2 2.2 



+E » (251/54-31/64*51 -10439/1024*51 -2321/l28*E +719/256*E *51 

SIN 

(4*Sg+6*H) 

' ^ 4 

+3201/54*E *51 ) 

4 2 4 



+ £*(-177/2 + 21317/64*51 -9993/32*51 ) 

2 4 2 2 2 

SIN 

(2*SG+6»M) 

+ £*(21/16-3/16*51 -201/64*51 -927/128*E +669/512*£ *51 +36897/2048 

2 4 4 4 2 4 4 

*F *51 +8349/1024»E -3029/2040*E *51 -207343/8l92*E *51 ) 

3 2 4 2 

SIN 

(4*Sg+5*M) 

+E *(-5949/128+82339/512*51 -150705/1024*51 +221019/2048*E 

SIN 

(2»S6♦5*^■) 

2 2 2 4 

-2594767/4096»E »SI +2636283/4096*fc *SI ) 

2 4 2 2 2 2 4 



+ 9/32-3/64*51 -39/64*51 -39/16*E +33/64+E *51 +339/64»E *S1 +723 

4 4 2 4 4 

/256*fc -315/51Z*E *SI -1989/256»E *51 

2 2 4 2 2 

51N 

(4«S6+4*H) 

+ E *(-1353/54+8319/128*51 -14823/256*51 +8463/128*E -185091 /512*E 

2 2 4 

»SI +354l73/1024«E »St J 

2 4 2 2 2 2 

SIN 

(2*SG+4*M) 

+£*{-9/16+9/64*51 +261/256*51 +117/128*E -63/256*E *5l -513/256*E 

4 4 4 2 4 4 

*51 +m/1024*E -351/4096*E *51 +5l75/l6384*E »SI 1 

2 4 2 2 2 

SIN 

(4*56+ 3»M) 

+ £*(-109/16 + 1025/64*51 -1775/128*51 +5389/l28*E -5364l/256*E *51 

2 4 4 4 2 4 

+50597/256*E *51 +59679/1024*E -8878 19/4096»E *51 +143 1045/8 192*E 

4 

*51 ) 

2 2 4222 24 

SIN 

{2*Sg+3*M) 

+E *<9/32-3/32*51 -417/1024*51 +5/32*E -1/16*E *S1 -35/512*E *51 ) 

B-8 

SIN 

(4*Sg+2*H) 





Z 4 2 2 2 2 4 

-15/4*SI +99/32*51 +423/16*E -7593/64*E «Sl +6831/64*E -*51 +2799 

SIN 

(2»Sg+2*H) 

4 4 2 -4 4 

/64*E -8669l/512*E *51 +142785/1024*E *Si 



3 2 4 2 2 2 

+E *(-3/128+5/512*51 +47/2048*5! -73/204B*E +1/64*E *Sl *185/8192 

51N 

(4*SG+H) 

2 4 

»E *51 ) 

' 


2 4 2 2 =2 ' • 

+ E* (153/16-1377/32*51 +1233/32*51 +2427/12a*E -45021/512*E *51 

SIN 

(2*5G+K} 

2 4 4 4 2 4 

+76399/.1024»E *SI +33661/1024»E -3S5327/2048*E *51 +3l9359/2048*E 



4 

*SI 1 


■ 

L 8 5 . 2 

CI*£ *(3/10240-1/40960*51 ) ' ' • - 

Og 

SIN 

(4*SQ-M) 

3 2 2 2 2 

+ CI*E *(435/128-123/16*51 +271 1 1 /2048*E -122085/4096*5 *SI ) 

SIN 

(2*5G-K) 

4 2 

+ CI*E *(135/64-2529/512*51 ) 

SIN 

(2»SG-2*M) 

5 2 

+ CI*E *(18137/10240-43731/10240*51 ) 

SIN 

(2*5G-3*M) 

5 2 

+ CUE *(-40183/2560+110003/8192*51 ) 

SIN 

(5*H> 

4 2 

+ CI*E *(-1631/128*2863/256*51 ) 

SIN 

(4*N) . 

2 2 
+ CUE *(55/64 + 689/256*E 1 

SIN 

(2*56) 

3 2 2 2 2 

+ CUE *(-693/64+5037/5l2*SI -14601/512*E +21836l/8l92*E *SI ) 

SIN 

(3*W) 

' ' 2 ■■ ■■' 2 2 ? 2 • 
+ CUE *(-645/64+1227/128*51 -390S/l28»E *1873/64*E *31 ) 

SIN 

(2*N) 

2 2 ' 2 2 4 ' 

+ CUE* (-12 + 777/64*31 -2685/64»E +21345/512*8 *5! -24943/256*8 

SIN 

(») 

4 2 

+3899ll/4096*E *51 1 ... 



B-9 ■ 


J 

i'. 
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5 2 

+ C1*E »1-419483/10240-351297/20'*80»SI ) 


« 2 

+ CI*E *(-10531/512-21'>1/256«SI 1 


3 ■ 2 2 2 2 
+ CI»E »(-122l/l28-959/256»SI +83903/2048*E ♦122955/8192*E »Sl 1 


5 2 

+ CI«E *a595203/l02/*0-3««0013/20480»5I ) 


2 2 2 2 2 
+ CI*E * (-251/6'*-139/128»5I ♦2321/I28*E +801/12B»E *51 ) 


<i 2 

+ CI*E *a77/2-«8097/512*SI ) 


2 2 2 2 4 

+ CI*E*(-2l/16-l5/32»Sl *927/128«E +U85/512*E *SI -.8349/1024*E 

4 2 

-663/2S6»E »S1 1 


3 2 2 . 2 2 
+ CI*E *(5949/128-12279/256*51 -221019/2048»£ +291285/2048*5 *51 ) 


2 2 2 2 4 4 2 

+ CI*(-9/32-3/32*SI +39/16*E +45/64*E «SI -723/256*E -51/64*E *51 ) 


2 2 2 2 2 
+ C1*F. *(1353/64-1323/64*51 -8463/128*E *11439/128*E »5I ) 


2 2 2 2 4 4 

+ CI»E*(9/16+9/64*SI -117/,128*E -27/128»E *SI -171/1024*E +9/4096*E 

2 

*51 ) 


2 2 2 2 4 

+ CI*E*(109/16-179/32*SI -5389/128*E +3707/64»E *51 -59679/1024*5 

4 2 

+172891/2048»E *51 ) 


2 2 2 2 2 
+ Cl*F »(-9/32-3/64ilSI -5/32»E -1/64*E *SI ) 


2 2 2 2 4 4 2 

+ Cl*( 9 /a»SI -423/16*E +2349/64*E *SI -2799/64»E ♦4ll3/64»E *51 ) 


3 2 2 2 2 
+ CI*£ *(3/128+1/512*51 +73/2048*E +9/4096*E *51 ) 


51N 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


(4*SG+9*H) 


(4*S6+8*H) 


(4»SG+7*M) 


(Z*Sti+7*H) 


(4*S6+6»N) 


(2»SG+6»K) 


(4«So+5*H) 


(2*S6*5*M) 


(4«5G+4*M) 


{2*SG+4*M1 


(4*S6+3*H) 


(2*56+ .3»M) 


(4*SG+2*M) 


(2*S6+2*H1 


(4*SG+IS! 


B-10 



ORIGINAL PAGE IS 

OP POOR quality; 


2 2 - 2 2 4 

+ Cl*e* i-153/l’6*225/l6»i>I -2427/l28*E +6307/256*E «5I -3J66l/1024i*E SIN 

4 2 

♦ 652e9/102'*»£ *SI 1 


5 4 

= 587/163a4*t »SI 


3 'Z 2 2 22 

+E *SI 1K-121/128+1S/64»5I -338l/4096*E -220X X/8192*E •SI I 


4 2 2 

+ E *51 •(-99('X25-20X/5X2*SI ) 


5 2 2 

+ E *SI »(-2259/5X20-2e539/20480»S! ) 


4 -4 

+ 27/X024*E rfSI 


5 2 4 

+ E *(74285/l024-ll243/64»5I •234141 X^16364*SI ) 


4 2 4 

+ E *a4X3/32-85X/8*$I r21683/256»Sl ) 


2 2 2 2 2 2 
+ C *SI *(15/32-9/0481 +225/64*e -867/128*2 *S1 ) 


3 2 4 2 2 

+E »<X67l/64-4006/64*5I *49779/1024*51 +65349/ 1024*E -20475/128«E 

2 2 4 

*SI +2205063/16384*E *SI J 


2 2 4 2 2 2 

+ E * (237/l6-lX31/32*SI +1707/64*51 +X389/32»E -43l/4»E *SI +22627 

2 4 

/256*S *51, ) 


2 4 2 2 2 

+ £*(63/8-75/4*51 +1749/X28*SI. +1791/64*E -4407/64*E *SI +56145 

2 4 4 4 2 4 4 

/1024»E »SI +34655/512*E -2X839/12b*E «S1 +1X79919/8X92*E *SI ) 


5 4 

+ 809433/4096*E *SI 


COS 


COS 


COS 


cus 


cos 


cos 


cos 


cos 


cos 


cos 


cos 


cos 


(2»S6+H) 


(4*S(3-M) 


[2«S6-H) 


(2*50-2*M) 


(2*5S+3*H| 


(4*SG) 


(5*M) 


(4»H) 


(2*SC) 


(3*M) 


(2*M) 


(M) 


(4»SG+q*M) 



4 4 

+ 78973/1024»E »SI 

COS 

(4«S6*b*M) 

3 4- 2 ■ 

+ C »SI *(859/32-22866B5/16384»E ) . 

COS 

(4*S0*7*H) 

5 2 2 

+ E *51 *(l3'/8365l/2O40D-39928347/4O96O»51 ) 

COS 

(2*SG*7«M) 

2 4'' 2 

+ t *51 *(2025/2S6-S535/128*E ) 

COS 

(4*Se*6*M) 

4 2 2 

+ E *51 *{42243/128-242427/512*51 1 

COS 

(2»SG*6*HJ 

4 2 4 

+ E*5I *(57/32-ll349/l024*E *S6557/4096*E ) 

CCS 

(4*S6+5*M) 

3 2 2 2 2 

+E *51 *(37115/256-107427/512*51 -337 155/ 1024»E + 1739 793/4096»E 

COS 

(2*SG+5««) 

2 

*SI ) 



4 2 4 

+51 *(15/64-267/128»E +573/128»E ) 

COS 

(4*SG+4*H1 

2 2 2 2 2 2 
+E *SI *(873/16-5139/64*51 -2385/16*E +12003/64*E «SI ) 

COS 

(2*SG+4*M> 

4 2 4 

+ E»SI *(-27/128+351/51Z*E -1647/8192*E 1 

cos 

(4*S6*3»M) 

2 2 2 2 2 4 

+ E*SI *(489/32-1497/64*51 -8373/l28*E ♦2571/32*E *51 -92925/2048«E 

COS 

(2*SG+3*M) 

4 2 

+198585/*Oq6*E *5] ) 



2 4 2 

+ E *51 *(15/256 + ll./255*E ) 

COS 

(4*SG+2*M> 

2 2 2 2 2 4 4 

+ SI *(15/8-27/8*51 -837/32*E +2025/64»E *51 -861/32*E ♦I881/64*b 

cos 

(2*5G*2*M) 

2 

*5! ) 



3 4 2 

+ E *51- *(19/1024+47/S12»E ) 

COS 

(4»SG*H) 


B-12 



ORIGINAL 
OE POOR QUALIt^ 


2 2 2 ■ 2 2 A 

+ E»SI »(-27/4+261/32»SI -Z295'/256*E ♦A779/5l2»E »SI -A323/512»E COS 

A 2 ' ' 

+10287/204r*E »SI ) 


2 4 2 2 2 .2 4 

+9/8-45/16*51 +141/64*51 +45/8*E -465/32»E *51 *405/32*£ -*51 '+525 ' COS 

4 4 2 4 4 

/32»E -5S6S/128*E *SI *5145/128*E *SI 


3 

B.2 Third-^Order Short-Period Perturbations due to Jg 


12 2 • 2 4 

— a,(e cos g) = E *(-10166!/1024+3272847/8192«SI -2244285/4096*51 +8062407/32768 COS 

^^ 6 
*SI I 


3 2 4 6 

+ E »l-47l9/256+608?7/5l2*SI -1830619/8192*51 +2007615/16384*51 ) COS 


3 2 4 

+ E *<-204653/4095+884803/4096*51 -5094845/16384*51 +14512915/98304 COS 

6 

*SI ) 


2 4 6 

+ £*(-1431/32+339305/2048*51 -408905/2048*51 +649501/8192*51 COS 

2 2 2 24' 

-1405013/4096*E +5 171899/4096*E »SI -24808707/163S4*E *51 
2 6 

+ 195331 1.5/3276B*E «SI ) 


3 2 .24 

+ E »SI *(13791/512-192551/8192*51 -77401/8192*51 ) COS 


2 2 2 4 

+ E *51 *(60477/8192-26809/4096*51 -79903/32768*51 1 


2 4 6 2 

+ E*(3141/2048*SI -2836/2048*51 -483/1024*51 -1 5705/4096*E -90549 

2 2 2 4 2-6 

/4096*E *51 +12795/512*E *51 V3507/Sl2*E *51 ) 


3 2 4 6 

+ E *(91719/4096-1156757/4096*51 +1298749/2048*51 -827779/2048*51 ) 


COS 


COS 


COS 


(2*56+rt) 


( 0 ) 


(SG-Ml 


(SG-2*iO 


(3*SG) 


(SG) 


(7*SG*lO*M) 


(7*S6+9*H1 


(7*SG+R*H) 


(5*S6+R*M) 


B-13 



cos (7*S6*7»K) . 


^4 6 2 2 2 

+189/1024*51 -87/512*51 -213/4096*51 -945/l024*E -8955/2n48»E *51 

2 4 2 6 

+669/l28*E »SI +1257/1024*E *51 


2 2 4. 

+ E *(1538l/204B-634l67/el92*SI +9794391/57344*51 -25392921/229376 . COS 

6 

«SI ) 


2 4 6 2 

+ E*(-135/1024-513/1024*5I +657/1024*51 +63/512*51 +675/Z56*E COS 

2 2 2 4 2 6 

+!5039/4096*E *51 -139S9/2048*E *51 -3807/4096*E «SI ) 


2 4 6 

+£*(2025/1024-15059/1024*51 +31791/1024*51 -21249/1024*51 +5955 C05 

2 2 2 2 4 2 

/512*E +1251207 /4096*E *51 -3576201/4096*E *51 +4809669 /8l92*E 

6 

•51 ) 


3 2 4 

+ E *(-40145/256+3934633/2048*51 -33813705/8192*51 +40690117/16384 COS 


6 

*St ) 


2 2 4 6 

+ £*(409/1074+2835/8192*51 -3405/4096*51 -2235/32768*51 ) . COS 


2 4 6 2 

+81/256-1209/1024*51 +10491/5120*51 -6267/4096*51 +1035/1024»E COS 

2 2 2 4 2 6 

+788181/10240*E *51 -284313/1280*£ *51 +627285/4096*E *51 


2 2 4 

+£*(-115743/2048+25554393/40960*51 -53795041/40960*51 +75709707 COS 

6 

/3276S*SI ) 


3 '2 4 6 

+ C *(-405/1024+117/2048*51 +881/2048*51 -1/64*51 ) COS 


2 ■ • ■ 4 6 2 

+ E* (-81/128+6177/512*51 -34965/1024*51 +6243/256*51 -36675/1024*5 COS 

2 2 2 4 2 6 

-99/1024*E »SI +635715/8192*E *SI -548931/16384*E »SI ) 


(5»S6+7*M) 


(7*56+6*«) 


(5*SG+6*H) 


(3*SG+6*K) 


(7*Sg+5*H) 


(5«5G+5*M) 


(3*S6+c*E'> 


(7*SG+4*H) 


(5*SG+4»H) 


B-14 



original page is 

OF POOR QUALITH 


2 4 6 

+ E*(-1923/X28+143967/1024*SI -73299/256*51 +1390977/8192*51 +51653 


COS 


2 2 2 " 24 2 

/204B*E -231819/128*E *SI +72018609/I6384*t *SI -44835489/ 16384*E 

6 

*Sl ) 


3 2 4 

+ E *(815337/2048-2727721/2048*51 +26070443/16384*51 -5289351/6192 


COS 


6 

*51 ) 


2 2 4 5 

+ E *(-12231/2048+9579/8192*51 +124977/8192*51 -309315/32768*51 ) 


COS 


2 4 ‘6 

-459/256+13397/1024*51 -26437/1024*51 +64591/4096*51 +28453/1024 


COS 


2 '2 2 2 4 2 5 

*E -12323aS/2048*E *S1 +1398121/1024«E *SI -337S41 7/4096*E *51 


2 2 4 6 

+ E *(51137/255-5549135/8192*51 +3333259/4096*51 -10786333/32768*51 


COS 


3 2 4 6 

+ E *(1791/256-21167/2048*51 +304721/8192*51 -80417/2048*51 ) 


COS 


2 4 6 

+ £*(10611/1024-102189/1024*51 +819621/4096*51 -236097/2048*51 


COS 


2 2 2 2 4 

+7B447/512»E -309369/4096*E *SI -22010S5/4096+E *51 +8029233 

2 6 
/16384*E *51 1 


2 4 6 
+ £*(84963/1024-292167/1024*51 +1396197/4096*51 -68769/512*5,1 


COS 


2 2 2 2 4 

+51039/256*E -3404661/4096»E «SI +4901607/4096*E *51 -9046665 

2 6 
/16384*E *51 I 


2 2 4 6 

+ E *(23961/2043+1275795/8192*51 -3550389/8192*51 +9027063/32768*51 


COS 


2 4 6 

+ 2349/128-67929/1024*51 +21309/256*51 -137727/4096*51 +40929/1024 


COS 


2 2 2 2 4 2 6 

*E -525045/2048*E *51 +494577/1024»E *SI -l32759/512*E *51 


B-15 


(3«SG+4*M) 


(SG+4*M) 


(5*SG+3*M) 


{3*SG+3«H) 


(S6*3*MI 


(5*56+2*HJ 


(3*SG+2*K) 


(SGt2*B) , 


(3*SG+H| 


(SG+m 



SIN (Se-K) 


,12 2 . 2 4 

^= 5 - 43(6 Sin g)= E »(-9l389/1024+2l64905/8l92*SI -1035531/4096*51 +2303577/32768 

*SI ) 


3 2 4 6 

+ E *(-2235/256+7003/2048*51 *239909/8192*51 -496561/16384*51 ) 


SIN 


3 2 4 

+ E *(-204^73/4096+880537/4096*51 -15090143/49152*51 +14198011 


SIN 


/98304*SI ) 


2 4 6 

+ £* (-1215/32+250687/2048*51 -250215/2048*51 +308811/8192*51 


SIN 


2 2 2 2 4 

-1299347/4096*E +3986665/4096*E »SI -15l43J57/l6384*E *51 

2 6 

+863B517/32768*E *51 1 


3 2 .2 4 

+ E *51 *(13797/512-192551/8192*51 -77401/8192*51 ) 


SIN 


2 2 2 4 

+ £ *SI *(60477/8192-26809/4096*51 -79903/32768*51 ) 


SIN 


2 4 6 2 

+ E* (3141/2048*51 -2835/2048*51 -483/1024*51 -15705/4096»E -90549 


SIN 


2 2 2 4 2 6 

/4096»E *SI +12795/512*E *SI *3507/512*E *51 j 


3 2 4 6 

+ E *(85437/4096-1143413/4096*51 +82369/128*51 -857935/2048*51 1 


SIN 


2 4 6 2 2 2 

+ 189/1024*51 -87/512*51 -213/4096*51 -945/l024*E -89S5/2n46*E *51 


SIN 


2 4 2 6 

+669/128*E *51 +1257/1024»E »SI 


2 2 4 

+ E *(14625/2048-624765/8192*51 +9978099/57344*51 -26563587/229376 


SIN 


6 

*51 > 


2 4 6 2 

+ £*(-135/1024-513/1024*51 +657/1024*51 +63/512*51 +675/256*E 


SIN 


2 2 2 4 2 6 

*15039/4096*E *51 -13959/2048*E *51 -38O7/4096*E «SI ) 


(5G-2*H) 


(3*Sg) 


(SGJ 


(7«SG+lO»H) 


(7*5G+9*M) 


(7*5G+8*M) 


(5*SG+8*^} 


(7*Sg+7*M) 


(5*5G+7*H) 


(7*SG+6*K) 


B-16 



OF ^ 


2 4 ' 5 

+ E»(l97X/10?4-14735/1024*SI +32673/1024*51 -22671/1024*51 +6495 

2 2 2 2 4 2 

/512*E +1242207/4096*E *SI -3598017/4096*5 *SI +4876593/8 192*E 


51N (5*S6+6*K) 


6 

*SI J 


3 2 4 

+ E *[-39595/256+1845369/1024*51 -31900973/8192*51 +38250085/16384 


SIfi (3 *Sg+6*K) 


,6 

»Sf ) 


2 2 4 6 

+ E *(405/1024+2835/8192*51 -3405/4096*51 -2235/32768*51 ) 


SIN (7*Sg+5*K) 


2 4 6 2 

+ 81/255-1155/1024*51 +11211/5120*51 -7209'/4096*Sl +1197/1024*E 

2 2 2 4 2 6 

+781971/10240*E *51 -286143/ 1260*E *SI +636477/4096*E *51 


SIN (5*SG+5*M) 


2 2 4 

+ E *(-105729/2048+23810181/40960*51 -50257707/40960*51 +23929767 


SIN (3*SG+5*H) 


/32768*SI ) 


3 2 4 6 

+ E *(-405/1024+117/2048*51 +881/2048*51 -1/64*SI ) 


SIN (7*S6+4*M) 


2 4 6 2 

+ £*(-81/128+6123/512*51 -35217/1024*51 +6345/256*51 -36837/ 1024»E 

2 2 2 4 2 6 

♦99/512*E *51 +640155/B192*E *51 -562083/16384*E *SI ) 


SIN (5*5g+4*H| 


2 4 6 

+ E*(-1797/I28+132411/1024*SI -134841/512*51 +1275681/8192*51 SIN (3*SG+4«M) 

2 2 2 2 4 

+25425/204B*E -893919/512*E *SI +70101649/l6384»E *51 -43488213 

2 6 

/16384*E «SI 1 


3 "2 4 

+ E *(573015/2046-2391511/2048*51 +28833229/16384*51 -7213081/8192 

6 

*51 ) 


2 2 4 6 

‘ + E *{.12231/2048+10165/8192*51 +125949/8192*51 -315633/32768*51 ) 


2 - 4 6 

-405/256+11921/1024*51 -24123/1024*51 +59635/4096*51 +25069/1024 

2 2 2 2 4 2 6 

*E -1181561/2048*E *Sl +1344377/1024»E *51 -3235863/4096*E *51 


SIN (SG+4*H) 


SIN (5*S6+3*M) 


SIN (3*5G+3*H) 


B-17 



2 2 If . 6 

+ E *(77375/5l2-5052041/Bl92#Sl +3702999/4096*31 ■.14438531/32768*51 

) 

SIN 

(5G+3*M1 

3 2 4 6 

+ E »(1791/2S6-2U85/204b*SI +304601/8192*51 -80367/2048*51 ! 

SIN 

{5*SG+?*K) 

2 4 6 

+ E* 110503/1024-96531/1024*51 +769389/4096*51 -220845/2048*51 

51N 

(3*S6+2»M) 

2 2 2 2 4 

. +80049/512*E -202413/4096*E *51 -U53317/2048»E *51 +7879293 



2 6 

/16384*E »SI ) 



2 4 6 

+ E* (69189/1024-271701/1024*51 +1519335/4096*51 -352839/2048*51 

SIN 

{5G+.2«M) 

2 2 2 2 4 

+60411/256*E -3141609/4096*E *51 +232623/256*E »SI -5862405/16384 



2 6 
*E *51 ) 



2 2 ' 4 6 

+■ E *(24051/2048+1305351/8192*51 -3513519/8192*51 +8699187/32768*51 

) 

SIN 

(3*Sg+K) 

2 4 6 2 

+ 1917/128-57327/1024*51 +9789/128*51 -141369/4096*51 +46383/1024»£ 

SIN 

(Sg+H) 

2 2 2 4 2 6 

-172491 /2048*E *51 +60603/1024»E *51 -3045/512*E *51 



12 3 2 ^ - 6*' 

6 (4+g) = E *(-6465/1024-524963/4096*51 +1375237/4096*51 -6813561/32768*51 
,3 3 

-^2 

1 

SIN 

(2*S6-MJ 

2 2 4 6 

+ E *(-22793/512+190167/1024*51 -2183813/8192*51 +526185/4096*51 1 

SIN 

(2»SG) 

3 2 4 

+E *(208123/1024-1729609/2048*51 +20734303/16304*51 -20369749 

SIN 

(3*H) 

6 

/32768»SI } 



2 2 4 6 

+ E *(21255/128-85473/128*51 +1959309/2048*51 -921519/2048*51 ) 

SIN 

(2*H) 

B-18 





2 't ■ 6 

+ E«(2l'tl7/128-80691/128#SI ♦170«873/2048#SI -1979315/'i096*SI 


SIN 


2 2 2 Z i* 

+950205/X024*E -718532t/2048*E *S1 +76756509/163B9»E #SI 

• 2 6 

-67387131/32768*E *SI ) 


3 2 4 6 

+ E »(-20159/1536+5039/2048*5I +27567/16384*81 +1388583/65536*51 ) 


SIN 


2 2 4 6 

+ E *(-1047/256+861/1024*51 +267/512*51 +50907/8192*51 ) 


5IN 


2 4 6 2 ■ 

+ £*(-63/64+57/256*51 +255/2048*51 +11445/8192*51 +5883/S12*E -3189 


SIN 


2 2 2 4 2 6 

/1024*E *51 -23979/16384*E *SI -10 18497/65536*E *SI 1 


3 2-4 

+ E *{47<}07/5l2-223189l/14336*SI -929099/16384*51 +41813809/229376 


SIN 


6 

*SI ) 


2 4 6 2 2 2 

-9/64+9/256*51 +9/512*51 +189/1024*51 +45/l6»f -27/32*6 *51 -45 


SIN 


2 4 2 6 

/128*E *SI -28035/8192*E *51 


2 2 4 6 

+ E *(7111/256-12615/256*51 +3819/2048*51 +79555/2048*51 ) 


SIN 


2 4 6 2 

+ £*(27/64-9/64*51 -105/2048*51 -3711/8192*51 -1287/512*E +1911 


SIN 


2 2 2 4 2 6 

/2048*E *SI +4a75/l63S4»E *51 *17228l/65536*E *51 ) 


2 4 6 

+ E* (327/64-13551/1280*51 +91581/10240*51 +2895/4096*51 -68811/512 

2 2 2 2 4 2 6 

*E +52737/255*E *31 +19221903/B1920»E *51 -12201 153/32768*E *51 ) 


SIN 


3 2 4 

+ E *{-1542891/5120+5877149/4096*51 -46290221/20480*51 +38608515 


SIN 


/32768*SI ) 


2 2 4 6 

+ E *(-27/64+45/266*51 +3/64*51 +2949/8192*51 ) 


SIN 


(M) • 


I 6«SG*9*H) 


(6*5G*8*M> 


(6*SG*7*H) 


(4»SG+7*H) 


(6»SG*4»M) 


(4*SG*6*M| 


(6*sg+<;*M) 


(4»Sg*6*H) 


(2*5G*5*M) 


(6*SG*4*M) 


B-19 



SIN (4*SG*4««) 


2 A 6 2 2 2 

-87/128*51 *1869/512*51 -651/256*51 -2667/6A*E *35607/512*5 «SI 

2 A .26. . . 

*A8105/1024*E *51 -1888A7/20A8*E *51 

2 2 A 6 

+ E « (-U661/128*270387/512*5I -208509/255*51 *3432525/8192*51 ) . SIN 


3, 2 A . • 6 

+ E *(8l/5l2-8l/102A*SI -2A3/1638A*S1 -6867/65536*51 ) 


2 A 6 2 

+ E*(-A59/6A*.1857/128*SI -2325/2048*51 -35565/4096*51 *10985/512«E 

2 2 Z 2 6 

*18763/l024*e *51 -3B2617l/163aA«E *51 *7llAA31/32768«E *SI ) 


2 4 6 

+ £*(-3553/128*69165/512*51 -108453/512*51 *451333/4096*51 ■ *333869 

2 2 2 2 4 : 

/10RA»E -6151813/4095*E *51 *185l9345/8l92*E *51' -9196551/8192*E 

6 

*51 I 


2 2 4 6 

+ E *[2001/256-1305/256*51 -4635/128*51 *9771/256*51 ) 


2 4 6 2 

-135/64+5501/256*51 -22899/512*51 *26721/1024*51 *4577/32*E 

2 2 2 4 2 6 

-265431 /512*E »bl *646419/ 1024*E «SI -2l84471/8l92*E *51 


3 2 4 6 

+ E *(975/512-50743/2048*51 *1438511/16384*51 -2304997/32768*51 ) 


51N 


SIN 


SIN 


SIN 


SIN 


SIN 


.2 4.6 

+ £*(1881/128*30207/512*51 -204207/1024*51 *130929/1024*51 -98829 

2 2 ? 2 4. 

/ 1024 »E *529765S/4096*E *51 -22036071/8192*E *51 *12529ni7/8192»fc 

6 

»S1 ) 


, 12 3 2 4 

Ajh s CI*E *(6465/1024*91941/2048*51 -131005/2048*51 ) 


2 2 4 

* CI*E *(22793/512-92029/1024*51 *384981/8192*51 1 


SIN 


SIN 


(2*S(5*4*M) 


{6»S6*3*H) 


{4»S6*3»N) 


(2*SG*3*K) 


(4*SG*2»N) 


(2*S6*2*K) 


(4*SG*M1 


(2*Sg*M> 


(2*S6-H) 


(2«SG) 


B-20 
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3 2 4 

+ Ct«E * t-3664l/5l2*250l97/1024»SI -1548013/B L92»SI 1 5IN 


2 , . 2 4 

+ CI*E *<-7899/1,28 + 50595/256*SI -300093/2048*51 ) 51N 


2 4 2 

+ CI*E*(-4l07/64+46i97/256*SI -125169/1024*51 -186237/S1Z*E SIN 

2 2 2 4 

+1054935/1024*E *51 -5798205/8l92*t *51 ) 

y 

3 2 4 

+ C1*E * (20l59/1536+2520l/6l44*SI ♦32913/16384*51 ) SIN 


2 2 4 

+ CI*E *(1047/256*1233/1024*SI +303/512*51 ) SIN 


2 4 2 2 2 

+ CI*E*(53/64+69/256*SI +273/2048*51 -5883/5l2*t -1347/512*E *51 SIN 

Z 4 

-21105/16384»E *51 ) 

3 2 4 

+ C1*E *(-47907/512+1561193/14336*51 +361763/57344*51 ) SIN 


2 4 2 2 2 2 4 

+ CI*(9/64+9/2S6*SI +9/512*51 -45/l6»E -9/l6*E *31 -9/32*f »SI J SIN 


2 2 4 

+ CI*E *(-7111/256+18119/512*51 -4737/2048*51 ) SIN 


2 4 2 2 2 

+ CI*E*(-27/64-9/128*SI -75/2048*51 +1287/512*E +663/2048*E *51 SIN 


2 4 

+2925/16384*E *SI » 


2 4 2 

+ CI*E* (-327/64+10281/1280*5! -2577/1024*51 +5881l/512*E -142137 SIN 

2 2 2 4 

/1024*E *51 -366837/8l92»E *51 ) 


3 2 4 

+ CI»E *(154289l/5l20-34B17l9/5l20*SI +774991/2048*51 I SIN 


2 2 4. 

■(• CI*E *(27/64+9/256*51 +3/128*51 ) SIN 


2 4 2 2 2 2 

+ CI«(87/128*SI -15/16*51 +2667/64*5 -24939/512»E *S! -1005/128*E SIN 

4 

*SI ) 


B-21 


(3*M) - 


(2*M) 


(M) 


(6*SG+9*M1 


(6*SG+a*M) 


I5*SG+7*ni 


(4*5Q*7»M) 


(6*SG*6«M) 


(4*S6+6*H) 


(6*S6+5*«) 


(4*SG+‘5*«) 


(2*S6+5*M) 


(5*SG♦4*^l) 


(4*Sg*4*M) 



2 2 « 
+ CI*e *(l466l/128-l6647/64*SI ♦73B27/512*SI ) 


5If< 

(2*S6+4*H) 

3 4 

+ CUE *(-81/512-8l/l63B4»SI ) 


SIN 

(6*S6+3*M) 

2 4 2 2 2 

+ C1*E*(459/6'^-697/64*51 ♦1371/1024*81 -10988/512*E -7437/256*E »S1 


SIN 

(4»Sg+3*M) 

2 4 

+ !>28639/8-l92*E »5I ) 




2 4? 

•f- CI*fc*(37i53/128-flb2t)/128*5I ♦I0l89/256«bl -333869/ 1024*E +1361781 


SIN 

(Z*SG+3*H) 

2 2 2 4 

/204f.»E »SI -2746329/8192*E *SI 1 




2 2 4 

+ Cl*L *(-2001/256+609/512*51 +10545/1024*51 ) 


SIN 

(4«S6+?*K) 

2 4 2 2 2 

+ Cl* ( 135/64-2835/256*51 +4893/612*51 -4677/32»t +3?097/l28*E *51 


SIN 

(2»S&*?»«) 

2 4 

-94?69/1024*E *51 ) 




3 2 4 

+ Cl*l. *(-975/512*48793/2048*51 -209063/8192*51 ) 


SIN 

(4*SG*Ii) 

2 4 2 

+ CI*E*(-188l/l28-4557/256*SI +44505/1024*51 +98829/1024*E -535733 


SIN 

(2»Sg*KJ 

2-2 24 

/I024*E »SI +4098087/8l92*E *51 1 




3 2 2 4 

L = E *51 *(48131/2048-116469/2048*51 +343403/8192*51 ) 


COS 

(2*S6-M) 

2 2 2 4 

+ F *51 *(75/4-11463/256*51 +62883/2048*51 ) 


COS 

(2*SG) 

3 2 4 6 

-1-E *(95265/512-745107/1024*51 +9181095/8192*51 -10647927/16384*51 

) 


COS 

(3*H) 

2 2 4 6 

-8 E *(3033/32-23577/54*51 +569919/1024*51 -641805/2048*51 ) 


COS 

(2*M) 



ORIGINAL PAGE IS 
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2 4 5 

+ E4(2835/64-2l509/l28»Sl +249489/1024«SI -266001/2046*51 <.143283 

COS 

(H) 

2 '22 '24 2 

/512*E -1095771/1024*E »SI +12932193/Bl92*t »SI -14503449/163S4*E 



6 

*51 ) 



3 6 

+ 112L445/32768*E *51 

COS 

(6*SG+9*M) 

/• 

2 5 

+ 15135/2048*E »SI 

COS 

(5*SG+8*M) 

6 2 
+ E*SI *{4827/4096-450003/3?T68«E ) 

cos 

(6*SG+7*M) 

3 4 2 

+ E *51 *(4104127/al92-ll810533/16384»SI ) 

cos 

{4*5G+7*H) 

6 2 ... 
+ SI *(27/256-3915/2048*E ) 

cos 

(6*SG+6*M1 

2 4 2 . ' 

+ E *SI *(135777/1024-392535/2048*51 ) 

cos 

(4*S6+5*M) 

6 2 
+ E*SI *(-S91/4096 + 36105/32758*£ 1 

cos 

(6*SG+5*M) 

4 2 2 2 

+ E»SI *(27231/1024-79125/2048*51 -1914015/8l92*E +4894851 /16384»E 

cos 

(4»Sg+5*M) 

2 

*51 ) 



3 2 2 4 

+ E #51 *(2628511/2048-3459839/1024*51 +73873/32*51 ) 

cos 

(2*SG+5*M) 

2 6 

+ 75/1024*E *51 

cos 

(6*SG+4*M) 

4 2 2 2" 2 . 

+51 *(399/128-291/64*51 -13641/256*E +33659/512*E *51 ) 

cos 

(4»SG+4*M) 

- 2 2 2 4 

+ E *SI *(54551/128-288399/256*51 +785169/1024*51 ) ' 

cos 

(2*Se+4*M) 

3 6 

-27/32768»E *51 

cos 

(6*SG+3*M) 


B-23 



cos (4*S6*3*H) 


4 2 2 2 

+ E*SI *(-8853/1024+20889/2048«SI -630543 /8192*E *1409769/ 16384«E 

2 

*51 ) 


2 2 4 2 

+E*5I *(26943/256-17841/64*51 ♦3051/16*51 -806829/2048*E +61305/64 COS 

2 2 2 4 

«E »SI -8997561/16384»E *SI ) 


2 4 2 

+ E »SI jk-6657/512*15225/1024»5I ) COS 


2 2 4 2 2 2- 

+ 51 *(219/16-297/8*51 +6681/256*51 -18495/128*E + 177813/S12*£ *SI COS 

2 4 

-407439/2048»E *51 1 


3 4 2 

+ E *51 *(120431/8192-278423/16384*51 ) COS 


2 2 4 2 

+ E*S1 *(-6267/256+15009/256*51 -68409/2048*51 *38907/2048»E 


COS 


2 2 2 4 

-122295/2048*E *51 *1069731/163S4*E *51 ) 


2 4 6 2 .2 2 

+ 27/4-405/16*51 +1113/32*51 -1X31/64*51 +1809/32»E -13995/64*E »SI COS 

2 4 2 6 

+78483/2S6*E *51 -4322l/256*E *51 ' 


B,3 Third-Order Short-Period Perturbations due to J 2 O 3 


,10 3 2 , ^ 

i-T-a-{ecos 3 ) = E / 51 *( 1587 / 256 - 261 S 9 / 512 *SI +164401/3072*51 - 154145 / 24576*51 ) 


SIN 


2 2 4 6 

+E /SI»(477/64-8507/128«SI +275511/2048*51 -40177/512*51 J 


SIN 


3 2 4 6 

+ E /SI*( 1407 / 256 - 3 e 79 /l 28 »St - 481 / 4096*51 + 120627 / 4096*51 ) 


SIN 


(2*Sg+3*M) 


{4*SG+?*H) 


(2*SG+?*M) 


(4*SG+M) 


{2*S6+H) 


( 0 > 


(2*SG-M) 


[2*SG1 


(3*fl) 


B-24 



IS 


2 2 4 6 

+ t /SHt (7.5/32-4719/512*51 -10547/512*51 +7817/256*51.-,), • 


2 4 6 2 

+.E/SI*t9/32+15/4*SI -18395/512*51 +17617/512*51 -29l7256»E +12339 

2 2 2 ' 4 2 6 

/256*E *51 -1125105/4096*E *51 +999603/4096#E *SI ) 


3 3 2 

+ E *51 *(-251615/4096 + 608325/8192*51 ), 


2 3 2 

+ E »SI *.(.-4687/256 + 22839/1024*51 1 


2 4 2 2 2 

+ E*5I* (-2147/512*31 +5277/1024*51 +8109/1024*E + 101 50l/2(148*E *51 

2 4 

-614649/8192*E *51 ) , - 


3 2 4 

+ E *Sl*(-47403y512+949320, 5/12288*51 -6993239/81.92*51 ) 


2 4 2 2 2 2 

■I 51* (-145/256*51 +45/64*51 *10g5/512*E +5399/512*£ *Sl -4305/256*t 

4 

. *SI ) 


2 2 4 

+ E *51* (-17727/512*141845/512*51 -310493/1024*51 ) 


2 .4 2 2 

+ E*SI»(45/l28+335/256*Sl -2295/1024*51 -2655/512»E -30725/4096»E 

2 2 4 

*51 +149475/8192*E *51 ) 


-SIM 


SIN 


SIN 


SIN 


SIN 


■ SIN 


SIN 


SIN 


SIN 


2 4 6 2 ‘ 

■1 E/.SI* (-333/32*51 +40417/512*5] -87365/1024*51 +2151/256»E -29511 ’ SIN 

2 2 2 4 2 6 

/1024*E *SI -620687/2048*E *51 *3501737/8192»E »SI ) 


3 2 4 6 

+E /SI*(44473/256+08027/256*SI -6547549/12288*51 +4431275/24576*51 SIN 

) 


2 - 2 .4 

+ E *SI*(-22S/256-l75/256*Sl +1185/512*51 ) 


2 4 ' ’6’ 2 2 2 

+ 1/SI* (-63/32*51 +445/32*51 -945/64*51 +207/64»E -5l/4*E *51 

2 4 2-6 

-21055/256#E *51 +61505/512*E «SI ) 


' SIN 


SlN 


(2*M) 


(HI 


(6*SG+v*H) 


(6*SG+8*H) 


(6*5G+7*h) 


<4*56+7*M) 


(5*5G+6*M) 


.(4*SG+6*M) 


(6*5G+5»M) 


(4*SG*5*M) 


(2*5g+5*M) 


(6»SG+4»M) 


(4*S6+4*M) 


B-25 



SIN (2*S6+*«M) 


2 2^6 
+E /SI« (-54^/64+37941/256*51 -51289/256*51 +23401/512*51 ) 


3 ' -2 4 

+e *5I*(675/1024-315/2048*5I -6975/8192*51 1 


2 4 6 2 

+E/SI»(27/32-405/128*Sl -^473/256*51 +25685/1024*51 -27/32*E 

2 2 2 4 2 6 

*13311/51-2fcE *51 -509395/4096*E *51 +856535/8192*E *Sl ) 


2 -4 6 2 

+E/SI« (-117/32+1671/32*51 -28863/512*51 +793/1024*51 -S385/256*E 

2 2 2 4 2 6- 

*11481/Z56*£ *51 +61003/512*E *51 -131 1789/8 192*E *51 ) 


2 . 2 4 6 

+ E /5I*(-27/32*1365/128»5I -4833/128*51 +30555/1024*51 ) 


2 4 6 2 2 

+1/SI*(-9/8+93/8*SI -2273/256*51 -455/128*51 -69/S*E *571S/512*£ 

7 2 4 2 6 

*SI +28935/512*E *51 -B237/128*E *SI ) 


3 2 4 6 

+E /S1*(-297/256+10779/1024«SI -86413/6144*51 +28375/8192*51 ) 


2 4 6 2 

+ E/SI* (9/32-759/32*51 +4383/64*51 -47755/1024*51 +3735/256*E 

2 2 2 4 2 6 

-24765/128KE *51 +1985995/4096»E *51 -Z602449/8192*E »Sl ) 


SIN 


5lN 


5‘IN 


SIN 


SIN 


SIN 


■ SIN 


, 10 3 2 4 6 

V-i- i,(e sin.g) S E /SI* (-1587/256+26553/512*51 -239357/3072*51 +797765/24576*51 1 . COS ’ 

3 

2-2 4 6 

+ E /SI»(-477/64+8475/128»SI -275211/2048*51 +80399/1024*51 ) COS 

3 2 4 6 

■+ E /5I*(15l5/256+9le9/256*5I -409085/4096*51 +120481/2048*51 ) COS 

7 2 4 6 

+ E /SI»(135/32+5865/5l2*5I -18021/512*51 +9849/512*51 j COS 

2 4 6 2 

■+ E/SI* (117/32-687/32*51 +23601/512*51,-7639/256*51 +3567/256*E COS 


2 2 2 4 2 6 

-39621/256*E »SI +14B0389/4096*E *51 -4756S9/2048»E *SI ) 


B-26 


(6'*SC+3*M) 


(4*56+3«H| 


(2«Sg+3*Mj 


(4*S6+7*M) 


(2*Sg+7*M) 


(4*5g+M) 


(2*SG+t-l) 


(2»Sg-H) 


(2»Sg) 


(3*M) 


(2*H) 


(M> 



3 3 2 

+ E ttSI « [251615/4096-608325/3192*51 1 


ORIGINAL PAGE iSf 
OF POOR QUALITY! 


cos 


2 3 2 

+ E *SI *[4687/256-22839/1024*51 ) 


COS 


2 4 2 2 2 

+ E»SI*(2147/512*SI -5277/1024*51 -Sl09/1024*E -lOlSOl /2048*E *51 


COS 


2 4 

-- +614649/81t2»E *51 ) 


3 2 4 

+ E «SI*(lll7S/128-9269495/12288*5I +6759345/8192*51 ) 


COS 


2 4 2 2 2 2 

+ 51* [145/256*5 1 -45/64*51 -1095/S12*E -5399/512»E *51 +4305/256*6 


COS 


4 

*51 ) 


2 2 4 

+ E »S1»(16997/512-138131/512*SI +299053/1024*51 ) 


COS 


2 4 2 2 

+ E»SI»[-45/l28-33S/256«SI +2295/1024*51 +2655/5l2*£ *30726/4096*E 

2 2 4 

*S1 -149475/0192*E *51 ) 


COS 


2 4 6 2 

+ E/SI*[651/64»SI -39227/512*51 +83755/1024*51 -21S1/256*E +33051 

2 2 2 4 2 6 

/1024*E *51 +598747/2048*6 *SI -3379747/8 192*E *51 I 


COS 


3 2 4 6 

+ £ /SI*[3039/256-76365/256*5J +7316249/12288*51 -7965659/24576*51 


COS 


2 2.4 

+ E *SI* (225/256+175/256*31 -1185/512*51 } 


COS 


2 4 6 2 2 2 

+ 1/S1*[63/32*SI -215/16*51 +225/16*51 -207/64*E +1707/12B*E *51 

2 4 • 2 6 

+20195/256*E *51 -59l^9/5l2*E *51 ) 


COS 


2 2 4 6 

■+ E /SI*[411/64-33459/256*SI +29527/128*51 -7007/64*51 ) 


COS 


3 2 4 

+ E »SI»(-675/1024+315/2048*SI +6975/8192*51 ) 


COS 


[6#Se+9*M) 


[6*S6+a»M) 


(6*S6+7*M| 


[4*SG+7*M1 


[6*S6+ft*H) 


[4»SG+6*H) 


(6*SG + ':*Mj 


(4*SG+5*M) 


(2*5g+5*H| 


(6»SG+4*M) 


(4*SG+4*K) 


(2*S6+4*M) 


(6*SG+3»M) 


B-27 



OF POOR QUALITY 


2 , ^ ‘6 2 
+ E/SI* (-27732+405/128*51 +4293/256*51 -24695/1024*$! +27/32*E -423 


COS 


2 2 2 4 2 6 

/16*E‘»SI +S12905/4096»E *SI -8641 13/8192*E »SI | 


2 « 6 2 

+ E/SI* (99/32-1691/32*51 +34515/512*51 -24055/1024*51 +5529/256*E 


COS 


2 2 2 4 2 6 

-5241/128*F. *S1 -55819/512*E *51 +1 196465/8 192*E *SI ) 


2 2 4 6 

+ E /SI* (27/j2-1365/12B*SI +4863/128*51 -30855/1024*51 ) 


COS 


2 4 6 2 2 

+ 1/SI* (9/8-81/8*51 +2541/255*51 -55/64*5! +147/15*E -3231/512*E 


COS 


? 2 4 2-6 

*51 -28389/512*E »SI +14551/256*E *51 ) 


3 2 4 6 

+ E /51* (297/256-10779/1024*51 +86353/6144*51 -28285/8192*51 ) 


COS 


2 4 6 2 

+ E/SI*(-9/32+429/16*SI -4455/64*51 +45175/1024*51 -3537/?56*E 


COS 


2 2 2 4 2 6 

♦483S7/256»E *SI -1824383/4096*E «S1 +22817l3/8l92*E *51 ) 


2 4 6 2 

+ 1/SI*(9/8-405/32*SI +461/16*51 -18405/1024*51 +405/64*E -12671 


COS 


2 2 2 4 2 6 

/12P*E *SI +463689/2048*E *51 -70999/512*E *SI ) 


. 10 2 2 4 6 
T-T- 6 ,(l + g) = E /SI*(-16S/32+1593/64*SI +43187/1024*51 - 277925 / 4096*51 ) 
J 2 J 3 3 


COS 


3 2 4 6 

+ E /Sl*(-15/l6+763/64*Sl +146683/3072*51 -16405/256*51 ) 


COS 


3 2 4 6 

+ E /5I* (-27/64+1575/1024*51 +315/256*51 -10875/4096*51 ) 


COS 


2 ^ 6 2 
+ E/SI*(-al/16+737/32*5I -33877/1024*51 +32505/2048*51 -453/16*E 

2 2 2 4 2 6 

+133835/1024*E *51 -3l23/16*£ *SI +793645/8 l92*E *51 ) 


COS 


3 2 4 

+ E *SI*(-15739/512+I122l/3072*SI +1037179/12288*51 ) 


COS 


(4*5(b+3*M) 


(2»SG+3*M| 


(4*SG+2*K) 


(2»SG+2*H) 


(4«SG+h) 


(2*SG+H) 


(0) 


(SG-M) 


(56-2*H) 


(3»SG) 


(56) 


(5*Sg+R*H) 


B-28 



ORIGINAL PAGE IS 
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2 2 « 
+E *SI*(-2703/256*7i5/5l2*SI +111869/4096*51 1 


2 4 2 2 2 

+ E*SI*{-365/128+27/64*Si +1763/256*51 ♦32e9/228»E -2383/512*E *SI 
2 4 

-126775/2048*E »S1 ) 


3 2 4 6 

+ E /SI*(-49/2+48355/256*SI -215471/512*51 +21289/64*51 


2 4 2 2 2 

+51*1-15/32+5/64*51 +535/512*51 +885/128*E -725/512*E *Sl -7805 

2 4 

/512*E *51 ) 


2 ■ ‘ 2 4 6 - - 

+E /SI*(-7l7/64+204O3/256*SI -10127/64*51 +121965/1024*51 ) 


2 4 2 ' 2 2 

+ E*SI* (75/64-35/128*5! -145/64*51 -1215/256*E +627/5l2*E *51 

2 4 

+20019/2048*E *51 1 


2 4 6 2 

+ E/SI* (-69/16+1737/64*51 -5909/128*51 +1029/32*51 +87/64*E -35307 

2 2 2 4 2 6 

/512*E *51 +155723/512*£ *51 -299091/1024*E *51 ) 


3 2 4 6 

+ E /SI* (2115/64-110099/512*51 +178439/768*51 -81685/2048*51 I 


2 2 4 

+ E *SI*(-225/256+135/5l2*SI +5865/4096*51 ) 


2 4 6 2 2 2 

+ l/SI*(-9/8+l89/32*Sl -15/2*51 +555/128*51 +9/B*E -3735/12B*E *51 

2 4 2 6 

+62009/512*E *SI -57333/512»E *51 ) 


2 2 4 6 

+ E /5I*(543/3Z-5583/64*SI +45049/1024*51 +143131/4096*51 ) 


3 2 4 

+ E *51*125/128-55/768*51 -1565/6144*51 ) 


2 4 6 2 2 

+ E/SI*(9/8-195/16*5I +665/16*51 -2265/64*51 +219/32*E -l4745/256*£ 

2 2 4 2 6. 

*51 +47773/2S6*E *51 -299649/2048*E *51 ) 


COS 


cos 


. cos- 


cos 


cos 


cos 


cos 


cos 


cos 


cos 


cos 


cos 


cos 


{5*Sg+7*MJ 


|S*So+fi*H) 


'(3*SG + 6*M1 


[5*S6+5*H) 


[3»SG+5«M! 


|5*Sq+4»H: 


(3*S6+4*M) 


(S6+4*i<) 


(5*SG+3»M) 


(3*Se+3*H) 


(SG+3*V) 


(5*SG+2*H| 


(3*SG+?»H) 


E-29 




2 « 6 2 
+ E/SI« (27/4-1959/128*51 -6047/128*51 *15827/256*51 *69/3?*E *19965 

COS 

(SC.*2»(/.) 


2 2 2 4 2 6 

/128*E *51 -616881/1024*E »SI *969275/20Aa*E *S1 ) 




2 2 4 6 

+E /5I* (99/64-6059/256*51 +29911/512*51 -1515/32*51 1 

COS 

(3»SG*(1) 


2 6 6 2 2 
+ 1/SI*(87/4*SI -9785/128*51 +29445/512*51 -1B9/16*E +11697/64*fc 

COS- 

(56*Ml 


. 2 2 4 2 6 

*51 -17159/32*E »S1 *98051 /256*E *51 1 



.10 

2 2 4 

= C1*E /SI* (165/32+27/64*51 -22355/1024*51 1 

cos 

(SG-M) 


3 2 4 

+ CI*F /SI*(15/16*7bl/12B*Sl -64675/3072*51 ) 

cos' 

(SG-2*M1 


3 2 4 

+ CJ«E /SI* (77/64-1359/1024*51 -1695/2048*51 ) 

cos 

(3*SGI - 


2 4 2 2 

-i- CI*F/5I*(81/16-193/16»SI *7685/1024 *51 *4 5 3/16»E -70059/1024*E 

cos 

(SG) 


2 2 4 

*51 +90773/2048*E *51 J 




3 2 

+ CI*F. *51* (15739/512+8999/768*51 ) 

cos 

(^SG*8*M) 


2 2 
+ CI»L *SI» (2703/256*497/128*51 ) 

cos 

(5*SG+7*M) 


2 2 2 2 
+ CI*E*5I«(365/128*257/256*S1 -3289/128*E -4l95/5l2*E *51 ) 

cos 

(5»S6*6*M) 


3 2 4 

+ CI»E /SI* (49/2-45719/256*51 +141469/1024*51 ) 

cos 

(3»5G*6*M) 


2 2 2 2 
+ CI*5I*(15/32*5/32*S1 -885/128*E -1045/512*E *51 ) 

cos 

(5*S6*5*M> 


2 2 4 

+ C1*E /Sl*(7l7/64-18969/256*51 *55395/1024*51 ) 

cos 

(3*SG*5*M) 


2 2 2 2 
+ CI*E*SI» (-75/64-5/16*51 +121S/256*E +147/128*E *51 ) 

cos 

(5«5G*4»H) 
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z . ^ 2 2 2 

+ CI*E/5I»(59/16-1599/64*SI +531/32*51 -87/64*E +34959/S12*£ *SI 


COS 


2 9 

-B8809/1024*E *SI ) 


3 2 A 

+ C1*E /SI«(-2ll5/64+35951/512»S! -75449/3072*51 ■) 


. COS 


2 2 
+ CI*E *SI* (?25/255+45/2S6*Sl ) 


COS 


2 4 2 2 2 

+ CI/SI*(9/8-171/32*5I +375/128*51 -9/8*E +3663/128*5 *SI -18491 


COS 


2 4 

/S12«E *51 ) 


2 2 4 

+ CI*E /Sl*(-543/32+657/32*5l +7007/1024*5! ) 


COS 


3 2 

+ CI*E *51* (-25/128-5/192*51 l 


COS 


2 4 2 2 2 

+ C1*E/5I*(-9/8+93/8*SI -105/8*SI -219/32*E +13869/256*E *SI -59571 


COS 


2 4 

/1024*E *5I' ) 


2 4 2 2 2 

+ CI*E/SI» (-27/4-801/123*51 +5413/256*51 -69/32*E -7605/64*E *51 


COS 


2 4 

+170973/1024*E *SI ( 


2 2 4 

+ CI«E /Sr*(-99/64+386l/256*SI -18315/1024*51 ) 


COS 


2 4 2 2 2 2 

+ CI/SI*(-129/a*SI +2765/128*51 +189/15*E -7413/64*E *51 +2287/l6*E 


COS 


4 

»SI ) 


, 9 2 2 4 

-t-r-A,L = E *SI*(471/32-4437/128*Sl +52775/2048*51 ) 

J2J3 6 


SIN 


3 2 4 

+ E *51* (921/32-1133/16*51 +40765/768*51 ) 


SIN 


3 3 2 

+ E *51 *(185/128-75/32*51 ) 


SIN 


(3*S6+4«H) 


(Se+4«N) 


(5*S6+3*M) 


(3*SG+3*H) 


(SG+3*N) 


(5»SG+2*H) 


(3*SG*?»Ml 


(SG+2*M) 


(3*SG+MJ 


(SG+M) 


(SG-HJ 


(S6-2»h) 


(3*SG1 
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2 >,2 ? 2 
+ E»SI«(45/8-2S5/l6«5I +1725/128»SI +315/8*E -15165/128*E *SI *3255 

2 4 

/32»E *SI ) 


3 5 

+ 19243/256«E *SI 


2 5 

+ 39573/2048*E *51 


5 2 

+ E*S! « (477/l28-18729/512»E 1. 


3 3 2 

+ E »Sr *(27117/64-296181/512*51 ) 


5 2 

+ SI *(105/256-3195/512*E ) 


2 3 2 

+ E *SI *(73505/512-200926/1024*51 ) 


5 2 

+ E»bl »(-75/128+a07/256*E ) 


3 2 2 2 2 

+ E*5I *(617/16-6753/128*51 -4631/128*E +7185/128*E *SI 1 


3 2 4 

+ E *SI*(537/4-40733/128*5I *170687/768*51 1 


2 5 

+ 495/2048»E *51 


3 2 2 2 2 

+ SI *(411/64-1125/128*51 -99/16*E +4989/512*E *51 ) 


2 2 4 

+ E *SI*{1629/32-13203/l28*5I +133809/2048*51 ) 


3 5 

-5/5l2*E *SI 


3 2 2 2 2 

+ E*SI *(-143/64+45/16*51 -4649/128*5 +20253/512*E *SI ) 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


5111 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


(5G) 


(5*S6+8»M) 


(5*SG*7*H) 


(5»S6+6«H) 


(3*SG+6*H) 


(5*SG+5»M) 


(3»56+5*M) 


(5*SG+4*H) 


(3*SG*4*H) 


(SG+4*N) 


(5»S&+3*H) 


(3*SG+3*H1 


(5G+3*M) 


(5*SG+7*H> 


(3*SG+?*H) 
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t>iiIGINAL PAGE Ig 
OF POOR QUALmj 


2 A - 2 2 2 

+ E*SI«(117/B-1293/64»S1 ♦1121/128«5I +1245/32*E -S589/128*E *SI Slh 

2 4. 

+191/8*E *SI ) 


2 3 2 

■i* E »SI »(-5O41/512*llll5/1024itSI ) 


SIN 


2 4 2 ■ 2 2 2 4 

+ Sl*(9/4-3/l6»5i -415/256»SI ♦117/8*E -1203/64»E *S1 +199/16*E *SI ) 


SIN 


B.4 Third-Order Short-Period Perturbations due to O 2 J 1 ] 


, 12 2 2 4 a 

Vt- 4,(e COS g) = E *( 79125 / 512 - 164755 / 255*51 +618471/1024*51 -10219251/32768*51 ) 
J 2 J 4 3 


COS 


3 2 4 6 

+ E *(81675/1024-544083/2046*51 *173101/768*51 -464317/12288*51 ) 


COS 


3 2 4 6 

+E *(-2415/128+529565/4096*51 -997039/4096*51 +560259/4096*51 ) 


COS 


2 4 6 

+ £*(1665/64-18225/128*51 +489195/2048*51 -127939/1024*51 +4605/16 

2 2 2 2 4 2 6 

*E -6031205/4096*E *51 +2394605/1024*E *SI -9605253/819?*E *51 | 


COS 


3 4 2 

+ E *SI *(2156539/24576-1243043/12288*51 ) 


CDS 


2 4 2 

+ E *SI *(46765/2048-871389/32768*51 ) 


COS 


2 2 4 2 2 2 

+E*5I *(9177/2048*51 -1351/256*51 -42063/4096»E -75367/10Z4*E *51 


COS 


2 4 

+428297/4096*E *51 ) 


3 2 2 4 

+E *51 *(810175/4096-13709063/12288*51 +7505665/6144*51 j 


COS 


2 2 4 2 2 2 

+SI *(259/512*51 -2471/4096*51 -2373/l024*E -55755/4096*E *51 


COS 


2 4 

+ 10339/512*E *51 )■ 


(5G+2*M) 


{3#SG+M) 


(SG+K) 


(SG-Hl 


(SG-2*. ) 


(3»Sg) 


(SGI 


(7«SG+10*K) 


(7*5G+o*H) 


(7*S6+0*M) 


(5«Sg+8*M) 


'(7»SG+7*M) 
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cos (5*5G+7*M) 


2 2 2 4 

+E *SI *(120147/2048-17749059/57344*51 *75952967/229376*51 ) 


2 2 4 2 

+ E*SI *(-315/1024-2947/2048*51 +1155/512*51 *14091/2048*E *27167 

2 2 • 2 4 

/2048*E *51 -112749/4096»E *51 ) 


2 4 6 2 

+ E» (15789/1024*51 -129569/2048*51 *133217/2048*51 -19305/1024*E 

2 2 2 4 2 6 

-575/1024»E *51 ♦3S1377l/4095*E *51 -9263269/8192*E *51 ) 


3 2 4 

+E *(75147/1024-3890757/2048*51 +39873859/8192*51 -25515061/8192 

6 

«SI ) 


2 2 2 4 

+ E *51 *(945/1024*2415/2048*51 -96635/32768*51 ) 


2 4 6 2 2 

+585/256*51 -35639/5120*51 *26929/4096*51 -45/B*E +l4903/5120*E 

2 2 4 2 6 

*SI *3443977/20480»E *51 -465633/2048*E *51 


COS (7*SG*6*H) 


COS (5*Sg*6*M) 


COS (3*SG+6*M) 


COS (7*SG*5*M) 


COS (5»Sg+5*M) 


2 2 4 

+ E *(15075/512-6826353/10240*S1 +70432409/40960*51 -36440695/32768 COS {3»Sg+5*MJ 

6 

*SI > 


3 2 2 4 

+E *SI *(-945/1024-329/3072*51 *9793/6144*51 ) 

COS 

(7*Sg+4*M) 

2 » 4 6 2. 

+E*(-135/l28+X65/256*SI +8357/512*51 -47285/2048*51 +315/256»E 

COS 

(5»SG*4*H) 

2 2 2 4 2 6 

-39239/l024*E *51 -41 1795/2048«E *51 +647409/2048*E *51 ) 



2 4 6 

+E* (1245/128-44391/256*51 *227063/512*51 -590373/2048*51 *32145 

COS 

(3»Sg+4*Kj 

2 2 2 2 4 2 6 

/2S6*E *632609/1024*E *51 -2583225/1024*E »SI +7525537/4096*E *51 ) 



3 2 4 

+ E *(-11061/32+1527879/1024*51 -11083529/6144*51 +32077141/49152 

cos 

(SG*4»M) 


6 

*SI 1 


B-34 



ORIGINAL PAGE IS 
OF POOR QUAIOT 


2 2 - 2 4 

+ E *SI *(-8555/2048-184105/8192*51 +1204455/32768*51 I COS 

2 4 6 2' 

+ 135/64-5375/255*51 +49259/1024*51 -122969/4096*51 +1285/32*E COS 

2 2 2 4 2 5 

+270158/1024*E *SI -4306389/4096*E »SI +1593431/2048*E *SI 

2 2 4 5 

+ E * (-8<?545/512 + 790485/1024*SI -30613/32*51 +11728331/32768*51 ) COS 

3 2 4 6 

+E *(135/128+3995/1024*51 +473153/12280*51 -1275715/24576*51 ) COS 

2 4 6 2 

+ E*(45/l5+93225/1024*SI -593129/2048*51 +417659/2048*51 -90*E COS 

2 2 • 24 ' 26 

♦1443941/2048»E *51 -5a67751/4096»E *51 +6901699/8l92*E *51 ) 

2 4 6 ' 

+ E*(-2415/32+351465/1024*SI -908501/2048*51 +180635/1024*51 COS 

2 2 2 2 4 


-359945/1024*E +93401/64*E *SI -3431575/204S*E *51 +1180547/2048 

2 6 
*E *5! ) 


2 2 4 5- 

4 E *(-20655/512+553905/2048*51 -3801145/8192*51 +7742287/32768*51 COS 


) 


2 4 6 2 

-1215/64+10875/128*51 -54515/512*51 +167503/4096*51 -4845/32*E ' COS 

2 2 2 4 2 6 

+S21465/1024*E *SI -1681973/4096*E *SI +5l247/1024«E »SI 


2 2 4 6 

,g)= E *(85635/912-438195/512*51 +1342951/1024*51 -20783917/32768*51 ) SIN 


3 2 4 6 

+E *(95055/1024-934483/2048*51 +1409591/2048*51 -4086215/12288*51 SIN 


) 


3 2 4 6 

+ E *(-2415/128+523785/4096*51 -976415/4096*51 +544243/4096*51 ) 


(5*S6+3*H) 


(3*SG+3*M) 


(SG+3»M) 


(5*Sg+2*M) 


(3»S&+7*M) 


(Sg+2«I.) 


(3*SG+MJ 


(S6+H) 


(SG-M) 


[SG-2*M1 


SIN (3*SG) 



SIh <SG) 


2 4 . • 6 2 

+ E«(2205/64-26385/12a*5J +739665/2048*51 -49469/256*51 +20895/64*E 

2 2 • 2 4 -26 

“7484755/4096*E *Sl +3105387/ 102A*E *51 -12757829/8192*E *Sl ) 


3 4 2 

+ E *SI *(2156539/24576-1243043/12288*51 ) 


SIN 


2 4 2 

+ E *51 *(46765/2048-871389/32768*51 ) 


SIN 


2 2 4 2 2 2 

+ E»SI *(9177/2048*51 -1351/256*51 -42063/4096*E -75367/ 1024*E *S1 


5IN 


2 4 

+428297/4096«E *51 ) 


3 2 2 4 

+t *51 *(782133/4096-13340897/12268*51 +2400717/2048*51 ) 


SIN 


2 2 4 2 2 2 

+51 *(259/512*51 -2471/4096*51 -2373/1024*E -55755/4096*£ *51 


SIN 


2 4 

+10339/512*E *SI ) 


2 2 4 2 

+ E*SI *(-315/1024-2947/2048*51 +1155/512*51 +I409l/2048»E +27167 


SIN 


2 2 2 4 

/204B*E *51 -112749/4096*E *51 ) 


2 4 6 2 

+ E*( 15579/1024*51 -124197/2048*51 +124789/2048*51 -19305/1024*E 


SIN 


2 2 2 4 2 6 

+2061/512*E *51 +3430065/4096*E *51 -9013373/8192*E *51 ) 


3 2 4. 

+ E *(52277/1024-3724467/2048*51 +40664479/8 l92*SI -27698925/8192 


SIN 


6 

*51 ) 


2 2 2 4 

+ E »SI *(945/1024+2415/2048*51 -96635/32768*51 ) 


SIN 


2 4 6. 2 2 

+ 585/256*51 -33539/5120*51 +24339/4096*51 -45/8*E *18053/5120*E 


SIN 


2 2 4 2 6 

*51 +3337227/20480*E *51 -450093/2048*E »5l 


(7*SO+10*H) 


(7*SG+9*M) 


(7*SG+8*H) 


(5*SG+8»M) 


(7*SG+7*MJ 


(7*S6+6*K) 


(5*SG+6*H) 


(3*SG+6*H| 


(7*SG+5*H) 


(5*Sg+5*H) 
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2 2 
+ E »(13155/5l2-661009l/X02'.0»SI 


6 

*SI ) 


4 

ri954243/40960*SI ■ 


OEIGWALPAGBS 

OF POOR QUALTEY 




3 2 2 4 

+ E *SI *(-945/1024-329/3072*51 +9793/6144*51 ) 5IN 


2 4 6 2 

E*(-135/I2ri+165/256*SI +7937/512*51 -44877/2048*51 +315/256*E SIN 

2 2 2 4 2 6 

-39869/l024*E *SI -406lU/2048*E *51 +639975/2048*£ *51 ) 


2 4 6 

+ E*(1155/128-43329/256»Sl +231277/512*51 -632471/2048*51 +32355 SIN 

2 2 2 2 4 2 6 

/256*E +560877/1024»E *51 -1301925/512*5 *51 +8137157/4096*5 *51 


I 


3 2 4-6 

+ E *(-12783/64+1143361/1024*51 -3459609/2048*51 +30426411/49152*51 SIN 

) 


2 2 2 ' 4 

+ E *51 *1-8555/2048-180325/8192*51 +1184421/32768*51 I 


SIN 


2 4 6 2 

•+ 135/64-5166/256*5] +48585/1026*51 -129045/4096*51 +128S/32*E 


SIN 


2 2 2 4 2 6 

+261805/1024*E *SI -4411889/4096*5 *51 +1696485/2048*5 *51 


2 2 4 6 

•+£*(-59855/512 + 662637/1024*51 -508193/512*51 +15387541/32768*51 1 


SIN 


3 2 4 6 

+ E *(135/128+3995/1024*51 +472313/12288*51 -424557/8192*51 ) 


SIN 


2 4 6 2 

E* (45/16 + 94245/1024*51 -607457/2048*51 +435211/2048*51 -571S/64*E 


SIN 


2 2 2 4 2 6 

+1512093/2048*5 *51 -5928441/4096*E *51 +6570657/8192*5 *SI ) 


2 4 6 

+E»(-1905/3?+337515/10Z4*SI -1061479/2048*51 +259525/1024*51 SIN 

2 22 2-4 

-399165/1024*E +2033395/1024*E *51 -3029077/10Z4*E *51 +2838713 

2 6 
/2048»E *SI ) 


(3*SG+5*M) 


,(7*SG+4*H) 


(5*Sg+4*H> 


(3*Sg+4*M) 


(S6+4*M| 


( 5*SG+'3*H) 


(3*Sg+3*M) 


(SG+3»K) 


(5*Sg*2*M) 


(3*SG+2*H) 


(SG+Z*f4) 
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0U1G15S5'^ 
OF POOR 


PA.OS 

oaakhY^'^ 


2 2 ’ ^ 6 
+E » (-20655/512*563255/2048*51 -3740387/8192*51 +7258979/32768*51 


SIN 


2 4 6 2 

-945/64+10965/128*51 -70605/512*51 +282737/4096*51 -5355/32*E SIN 

2 - 2 ■ 2 4 .26 

+868495/1024*E «SI -4987947/4096»E *51 +560B23/1024*E *SI 


3 2 ■ '* -6 
6qU+g)= E * (45/2-441425/1024*51 +50292523/49152*51 -123596767/196608*51 ) 


SIN 


2 2 4 6 

+ E *(-75/4+101555/1024*51 -86663/512*51 +752115/8192*51 ) 


SIN 


3 2 4 

+ E *(-176211/512+2756649/2048*51 -12254569/8192*51 +8100827/16384 


SIN 


6 

*SI ) 


2 2 4 6 

+ E *(-69945/256+287357/256*51 -86233/64*51 +1026473/2048*51 ) 


SIN 


2 4 6 

E*(-r6995/64+299735/256*51 -1580455/1024*51 . + 1322825/2048*51 


SIN 


2 2 2 2 4 

-832605/512*E +14534509/2048«E *51 -75222755/8192«E *SI *61449157 

2 6 

/16384*E *SI } 


3 2' 2 4 

+ E *51 *(-95309/2048+47981/16384*51 *8852143/65536*51 ) 


SIN 


2 2-. 2 4 

+ E *51 *(-14021/1024+1101/1024*51- +308243/8192*51 ) 


SIN 


2 - 2 4 2 

+ E*SI *(-791/256+609/2048*51 +65401/8192*51, +84007/2048*E -85729 SIN 

2 2 - 2 4 

/16384*E *SI -6975311/65536*E *51 ) 


3 . 2 4 

■*•£*(-17313/256+4646225/14336*51 -25766597/49152*51 +311665759 SIN 

6 

/688128*SI ) 


(3*S6+M> 


(S6+H) 


(2*SS-M) 


(2*SG) 


(3*M) 


(2*H) 


(M) 


(6*SG+o*H> 


(6»SG+B»M> 


(6»SG+7*M) 


(4*SG*7»K) 
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originalpag^ 
OF POOR 


• 2 ■ .2 «• 2 2 2 

+ SI *,{-’105/256 + 49/102«*SI +2023/.2048*SI ■Kt697/S12»E -357/256*E *SI 

2 4 

■-5579/256«E »SI ) 


SIN (6*SG+f.*M) 


2 2 4 6 

+ E »(-6435/256+12639/128*SI -106895/1024*51 +348487/4096*51 ■) 


SIN (4»5G+6*H) 


, 2 2 4 2 

+ E»5I *(315/256-455/2048*51 -21525/8192*51' -18235/2048*E +29995 

2 2 2 4 

/16384*E *5I +l281035/65536*£ *SI ) 


SIN {■6*SG + 5*H) 


2 4 6 2 

+ E*{-15/2+27489/1280»SI +1681/10240*51 -10325/4096*51 +2685/256*E ' 

2 2 2 4 2 6 

-155971/512*E *51 t95625583/81920«fc *51 -350l9327/32768#E *51 .) 


SIN (4*SG+5»H| 


.3 2 4 

+ E *(126939/320-2531909/1024*51 +1144303303/245760*51 -499521881 

6 

/19660a*Sl ) 


SIN {2«SG+5*M) 


2 2 2 4 

+ E *51 *(-315/256+77/256*51 +18697/8192*51 ) 


SIN ,{6*SG+4»H) 


2 4 6 2 

-45/32+135/64*51 +3659/512*51 -6769/1024*51 +105/64*E -18685/256 

2 2 2 4 2 6 

*E *SI +9119/32*E *SI -135479/512*fc *51 


SIN, (4*S6+4*H) 


2 2 4 6 

+£ *{2715/16-530281/512*51 +1887375/1024*51 -8206471/8192*51 1 


SIN (2*56+4*H) 


3 2 2 4 

+ E *SI» *(945/2048-2331/16384*51 -47271/65536*51 ) 


SIN .(6*SG+3*H) 


2 -4 6 2 

+ E* (-235/32*51 +62207/2048*51 -125363/4096*51 -135/12B*£ +222505 

Z. 2 . 2 4 2 6 

/2048*E *51 -7359939/16384*E *5i +13020707 /32768*E #51 ) 


SIN (4*Sg*3»Hj 


2 4 6 

+ E»(1715/32-9377/32*SI +1025337/2048*51 -2201661/8192*51 -35715 

2 2 2 2 4 2 

/256*E +B68577/512*E *51 -61072565/16384*£ *51 +145906003/65536*E . 

6 • 

*SI J 


SIN (2*SG+3*M) 


.2 2 4.6 

+ E *(45/32+3535/256*Sr -67245/1024*51 +245329/4096*51 ) 


SIN (4*Sg+2*H) 
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(2»SG+?*H) 


2 4 6 2 

+ X35/32-765/256*SI -10019/1024*51 +15807/2048*51 -2115/15*E 

2 2 2 4 2 6 

+624267/512*E »SI -6473Bl/256*E *SI +378693/255*E »SI 


3 • • 2 6 
+ E *(375/128-15795/512*51 +5368529/49152*51 -8715553/98304*51 1 


2 4. 6 

+E« (-1935/32+34605/64*51 -2247247/2048*51 +5178929/8192*51 -81645 

2 2 2 2 4 

/2S6*e +1474659/512*E *51 -95603025/l5384*E *S1 +2l9'>93897/55536 

2 5 

*E *51 ) 


SIN 


SIN . 
SIN 


12 3 2 4 

L a.h - CI*E *(-45/2+377125/2048*51 -9801883/49152*51 ) 
3 


2 2 4 

+ C1*E *(75/4-47285/1024*51 +70847/2048*51 ) 


3 2 4 

+ C1*E *{37113/256-629511/2048*51 +600761/4096*51 | 


2 2 4 

+ C1*E *(30615/256-143509/512*51 +158571/1024*51 ) ■ 


2 4 2 

+ Cl*E*(l965/l6-85505/256*5I +110355/512*51 +191385/256*E -4117639 

2 2 2 4 

/2048*E *51 +5180301/4096*E *51 ) 


3 2 2 
+ C1*E *51 *(95309/2048+333255/16384*51 ) 


2 2 2 
+ C1*E *SI *(14021/1024+11819/2048*51 ) 


2 . 2 2 2 2 
+ C1*E*5I *(791/256+2555/2048*51 -84007/2048*E -250299/l6384*E *SI 


1 


3-2 

+ C1«E *{17313/256-4161461/14336*51 +37129717/172032*51 ) 


2 2 2 2 2 
+ C1*S1 *(l05/256+l'61/l024*SI -4697/512*E -3269/1024*E *51 ) 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


SIN 


(4*Sg+M> 

(2*SG+M) 

(2*SG-M) 

( 2 * 56 ) 

(3*M) 

(2*H) 

(H) 

(6*SG+9*M) 

(6*S6+B*M) 

(6*SG+7*H) 

(4*SG+7*H) 

(6*SG+6*M) 
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2 2 4 

+ CI*E *(6435/255-44121(?512*SI +10944l/204B*i>I ) 


2 2 . 2 22 

+ CI*E*SI *(-315/256-805/2048*51 +18235/204e*E ♦42945/l63e4*£ *SI ) 


2 4 2 2 

+ CUE* (15/2-22689/1280*51 +6251/1024*51 -2685/256*E +77143/256*E 

2 2 4 

*51 -i978867/8192*E *51 ) 


3 2 4 

+ CUE *(-126939/320+12321417/10240*51 -41966339/49152*51 ) ■ 


2 2 2 
+ CI*E *51 *(315/256+161/512*51 ) 


2 4 2 2 2 

+ CU(45/32-45/32*SI -623/512*51 -105/64»E +18675/256*8 *SI -1463 

2 4 

/16*E *SI ) 


2 2 4 

+ CUE *(-2715/16+129707/256*51 -363979/1024*51 ) 


3 2 2 

+ CUE *51 *(-945/2048-1449/16384*51 ) 


2 4 2 2 2 

+ CU£*(235/32*sr -10479/1024*51 +135/128*E -221425/2048*E *SI 

2 4 

+1049895/8192»E *51 ) 


+ CUE* (-1715/32+36611/256*51 -207641/2048*51 +35715/256*E -1413941 

2 2 2 4 

/2048«E *51 +10366I89/16384«E *51 ) 


2 ' 2 ■ 4 

+ CUE *(-45/32-3715/256*51 +40831/2048*51 ) 


2 4 2 2 2 

+ CU(-135/32 + 585/256*Sr+3269/1024*5I +2115/16»E -298347/512*E *51 

2 4 

+518959/1024»E *51 ) 


3 2 4 

+- C1*E *(-375/128 + 15045/512*51 -782467/24576*51 ) 


5IN ..(4»5G+6*H1 


SIN (6*5G+5*K) 


SIN (4*Sg+5*H) 


51N (2*Sg+5*MJ 


SIN (6*SG+4»H) 


SIN (4*SG+4*M) 


SIN (2*SG+4»H) 


SIN (6*SG+3*Hl 


SIN (4*5G+3»M} 


SIN (2*SG+3*M) 


SIN (4*S6+2*H) 


SIN (2*SG+2*M| 


SIN (4*S6+M) 
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(2*Sg*M) 


2 ^2 

+ CI*E« (1935/32-66585/256*51 +463687/2068*51 +ei645/256*E -2844421 SIN 

2 2 2 4 

/2048«E »S1 +20128241/16384*E «SI > 


11 3 2 ■ • 2 9 

L 41 - E *51 *(15085/1024-66205/2048*51 +1231223/96504*51 ) 


- 2 2 2 * 
+ E *51 *(225/128+525/256*51 —15015/2048*51 ) 


3 2 4 ■ 6 
+ E *(-27135/256+260073/512*51 -3106467/4096*51 +3079503/8192*51 | 


2 2 4 6 

+ E *(-1785/32+34875/128*51 -103707/256*51 +202041/1024*51 ) 


2 4 6 2 

+ £*(-855/32+8715/64*51 -106995/512*51 +106155/1024*51 -43845/256*8 

2 2 2 4 -2 * 

+455175/512*E *51 -5853069/4096*E *51 +6105561/8192*6 *51 ) 


3 6 

-3174705/32768*E *51 


2 6 

-4S089/2048»E *51 


6 ^ 
+ E«SI »(-15155/4096+17l9l37/32768*E ) 


3 4. 2 

+ E *51 *(-4892583/8192+42593687/49152*51 ) 


6 ■ 2 
+ SI *(-357/1024+16443/2048*E ) 


2 4 2 

+ E *51 »(-150135/1024+'t52013/204e»SI ) 


6 • . 2 
+ E*S1 »(2765/4096-188l95/32768*E .) 


4 2 2 : 
+ E*SI *(-24739/1024+80465/2048*51 +3346951/819Z*E -9138025/ 16384*E 

2 

*51 » 


COS 


COS 


COS 


cos 


cos 


COS 


■ COS' 


cos 


cos 


cos 


cos 


cos 


cos 


(2*SG-H> 


(2*SG) 


(3*H) 


(2«M> 


(M> 


(6«S6+9*M> 


(6*SG+8*M) 


(6*SG+7*M) 


(4*SG+7*M) 


(6*SG*6*H> 


(4«SG+6*M) 


(6*S6+5*M) 


(4*5G+5*H) 
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3 2 2 4 

+ E.»SI *(-104703r/1024+632l673/2048»SI •-217028455/98304*SI ) 


- 2 6 
-B47/2048»E «SI ' 


4 2 2 2 2 

+ SI *(-189/128+203/64*51 +19609/256*E -54999/512»E *Sl ) 


2 2 2 4 

+ E »SI *(-44997/128+17405/16*51 -1616321/2048*51 ) 


3 6 

+ 2583/3276B»E *SI 


4 2-2 2 

+ E*5I *(6009/1024-19047/2048*51 -1150493/Bl92*E +2824983/16384*2 

' 2 
*51 1 


2 2 4 2 

+ E*SI *(-11325/128+72633/256*51 -861693/4096*51 +256107/1024«E 

2 2 2 4 

-1272387/2048*E *SI *11606619/32768*E »SI 1 


2 4 2 

■+ E *51 *(-20657/1024+50961/2048*51 ) 


2 2 4 2 2 

-h 51 *(-75/8+4155/128*51 -25991/1024*51 +173B5/128*E -49541/128*E 

2-24 
*51 +518889/2048*E *51 ) 


3 4 2 

+ E *51 *(129993/8192-873677/49152*51 ) 


2 ' 2 ' 4 “ 2 

+ E«S1 *(4965/128-29825/255*51 +326627/4096*51 +l63245/1024«E 

2 2 2 4 

-954601/2048*E *51 +10039463/32758*E *51 )- 


2 4 6 2 2 
-45/16+495/32*51 -3375/128*51 +3575/256*51 -405/16*E +4455/3Z*E 

2 2 4 2 5 

*51 -63225/256»E *51 +71925/512*E *51 


COS (2*S6+5*H) 


COS (6*SG+4*M) 


COS (4*Sg+4*K) ' 


COS (2*SG+4*H) 


COS (6*SG+3«M) 


COS (4*SG+3*M) 


COS (2*SG+3»H| 


COS (4*SG+2*H( 


COS (2*Sg+2*H) 


COS {4»SC+H) 


COS (2*Sq+M) 


COS (O)- 
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B.5 Second-Order Lonq-Penod Perturbations 


& 2 (e cos g) 


coefficient of cos(3*ss! 


2238 32.' 3' A 30 38 3 10 2 

1/A2 »A 4 «E /L »(-375/4/ING »SI V18125/32/1N& #SI -37875/32/lHO *51 »I33875/12S/IN6 *SI -AZ875/128/ING »SI -rlO/S/lNG 

22 20 20 28 
-19075/12B/ING »SI ♦137125/250/IH6 *51 -353325/512/ ING *SI +302575/1024/IHG «SI 1 

2230 22 20 20 2 02 2 
* 1/A2 »A3 «E /L *(-25/15/ING *51 ♦25/8/lHG *51 -25/16 /IHg *51 *S/16/IHg-05/32/INg*SI *3i /32 / lUlitSl -3/32/51 •►l/32*l/0»51 I 

33 32 30 35 38 3 10 2 2 2 

+ AO»E /L *(175/2/1(10 «SI -2175/8/ING *51 tSOOZS/lZfi/ING *51 -l6075/25t/ING »Sl -0375/256/lNG *Sl -35/0/lNG *I135/60/ING «S1 

4l08B5/12B/IH&^*SI*-35065/128/I(iG^*5I**153075/l020/IHG^*SI**285/32/INQ-725/8/I(.Q*SI^*9eS35/5I2/IN6*5! -10035/IZB/ING*S1 I 

238 32 30 36 3b' 3 10 2 

+ A2 *E /L »(585/0/ING *51 -21065/32/IH6 *SI ♦141915/128/ING *51 -6625/S/ING «SI +29625/I2B/ING ,SI -U7/8/IHG olTSST/IZB 

/ING^*Sr^- 88065 / 25 s/IN 6 ^*S 1 ^+ 173625 / 5 12 /IHg^*SI^- 118 B 25 / 1020 / 1 K( 3 *«SI*+ 1 9 1/32/ING-6877/12B/IHG**! ♦l3073/l2a/INb»S! -56795 
6 

/I020/1NG«51 > 

coefficient of 5IN(2*SG). 

226 2 23 25 27 - , 

1/A2 »A3*A0*E /L *1-25/ING »Sl+525/0/lHG *51 -77S/0/ING *51 +175/2/IHG »SI ♦5/2/ING/Sl-o35/8/lHG*SItl275/8/lN6*Sl -7175/60 

5 

/!Nt*5I 1 

2 6 2 2 3 2 5 2 7 

+ A3«E /L »(30/IHg » 5 t- 005 / 0 /INO »SI +212S/16/ING «5l -a2S/l6/IH6 «5I -3/I«G/Sl+333/8/l6c»SI-eaB9/90/IN(,*5l +3115/60/ INc*SI I 


coefficient of COS(SG) 

228 22 20 26 28 232 2.3 

1/A2 »A0 *E/L *(75/0/IMG »SI -1187S/128/ING *51 *17675/128/ING *51 -33075/512/lNG *51 *375/0*E /IN6 *51 -71375/128»E /ING 
0 236 238 23 10 22 222 .2 

■ «SI +73B75/60«e /I.(S *51 -518875/512*E /ING *51 +16S375/S12*E /INS »SI -75/8*E /ING +2a526/I2s*E /ING *SI -228175/256*E 

20 226 226 
/ING *51 +620375/5l2*E /ING *51 -S50025/1020»E /ING *51 ) 

220 2 .0 2 222 220 226 _2 
+ 1/A2 *A3 «E/L »(S/1/ING*SI -5/8/INg»SI +1/8-1/2*51 +25/l6*E /INg *51 -25/8*E /INq *51 +25/l6*E /ING *51 -5/I6*e /IHG*65/32 

2.2 2022 222 
*E /INq»SI -55/32*E /IHg*SI -l/32*E /SI +19/32«E -5/0»E *51 I 

a ?2 2A 26 28 2 A 6 

+ AO*E/L *(-35/2/ING *SI +2555/60/IKG *SI -1095/60/INg *51 +17S/256/1NG *51 +2B5/l6/iN6«SI -3095 /60/ING»5I +0025/128 /INg*SI 

232 230 236 . 238 23 10 2 2 

-175/2*E /ING »SI +18375/60*E /ING »SI -10125/32«E /ING »SI +30775/256»E /ING *51 -875/256»E /iHG *51 +35/0*E /ING -3085 

222 220 226. 2 -2 8 2 2 2 2 
/60*E /ING *51 - 1075 / 16 *E /IHG »SI +2035/8*E /ING *51 -l9862S/ln20«E /ING «Sl -285/32«E /1 Hg+2375/16*E /ING»SI -695/2»E 

0 , 2 6 
/INQ*S1 +50565/2S6»E /1HG»SI ) 
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2a 22 24 at 28’ 2 , ^ 

+ A2 «EVL *(-ll7/4/I>J6 *SI ♦13277/128/ING *SI -18665/128/ttiS »5I <3075/64/ING «SI 4191/16 /INg« 5I -463/16/iN6»S[ ♦112S/64/1M6 

6 232 234 2 3 6 238 23 10 22 

»SI -S8S/4*E -/I»6 »SI t.85l05/l2B*E /IHQ »SI -72355/64IIE /ING »St ♦109075/128«E /IN6 »St -15375/64«£ /IMG *SI »117/8«£ /1N6 

222 224 226 226 2 2 

-29155/120*E /IHG »S! *t70769/256»E /IH6 *SI -367335/512»E /I|!G »SI ♦270075/l024«E /IMG »S1 -l,;i/32»E /In6*1093l/128*E /INg 

2 2 4 2 6 

•SI -91661/S12«E /INq*SI •10486S/1024«E /1NG*SI | 


62(6 Sin g) 


COEFFKIEHT of SIH(3«SG) 


2238 32 34 36 36 3 l0 2 

1/A2 *A 4 *E /L •(-375/4/JNG *SI ♦18125/32/ING «S1 -37a75/32/lHG »SI *133a75/l28/ING »S! -42B75/12B/ING »SI »76/B/ING 

22 24 26 28 

-18625/12B/I6G *SI ♦130375/256/ING »SI -32952S/512/IHg »SI *278n75/1024/ING *SI ) 

4- l/A2^»A3^*E^/L^«l-25/l6/IN6^»SI^*25/e/IN&^»SI^-25/l6/ING^*St*»5/16/IHG-45/32/IHG»SI^»3S/32/tNG»Gl -3/32/SI ■H/32«l/4*Sl ) 


3 .10 


2 2 


+ A4»E^/l.^»(I7S/2/ING^«SI^-2l75/8/IHa^«Sl*»34025/126/ING%Sl*-l6475/256/IMG »S! -4375/2S6/lN&'»St -3S/4/I.<G ♦1525/64/lMG ‘SI 

♦ 22S5/32/IMG^«SI*-49495/266/I(lG%Sl**lHl25/1024/!ilG^«SI®*285/32/ING-72S/6/ING*81^*9>145/6i2/lMG*Sl^-1354S/126/U.G»SI*) 

32 ^ 36 38 3 10 2 

+ A2 «E /L *tS 85 / 4 /I'(G »SI -2lOt5/32/IIIG »SI +I4l9l5/12B/ING «SI -6625/8/IN6 «SI •29625/128/IMG »SI -U7/a/lMG ♦17695/128 

22 24 26 28 2 4 

/!«(, }^S! -93561/255/ING *SI ♦l9l5l5/5!2/IN<i *SI -137125/1024 /INg ♦l9l/32/lNG-6877/l28/IinG*':I ♦2576l/25o/IriG*i>I -55U5 


/1024/INGkS! > 


COEFFICIEMT C0S<2*SG) 

2 -262 23 -25 27 3^ 

1/A2 /L A(25/ING « 5 I- 525 /A/lNG *SL -HTS/A/ING #SI -175/2/IN6 *Sl -5/2/IhC/Sr+l05/2/Illf.*SI-295/2/jH6*Sl +6475/64 

5 

/rNG#Sl } 

262 23 25 27 ^ ^ 

^A3»E,/L •(-30/IHQ *SU445/4/1Nq *51 -2125/16/INg *SI ♦825/16/INg «SI ♦3/ING/S1-IT3/4/IHc*SI*89i 5/96/lhG»Sl -3375/64 / INg»SI 


coefficient of SIN(SG) 


278 22 24 26 28 232 2 3 

1/A2 »A4 *C/L »<-75/4/INq »SI ♦12325/128/INg »SI -18725/128/IHq «St ♦35525/512 /IMg *SI -375/4*F /INq »SI •?3625/128»E /INq 

4 *236 238 23 10 2 2 2 2 2 2 

•SI -77625/64«E /TIG *S! ♦552l2S/512«E /IMG »SI -1 /7625/512»£ /IHG *SI ♦75/8^E /IMG -26975/12S»E /ING •SI *234925/256»E 

2.4 .2 26 228 

/INg 451 -644175/512*E /ING *Sl ♦574525/1024*1 /ING *SI 1 

+ 24 • Z 4 2. 222 224 226 2 

. 1/A2 #A3 *F/L *(-5/8/ING*SI +5/0/INg*SI -l/8+3/8«5l -25/l6»£ /INg +25/8*E /INq «SI -26/16*p- /INq *SI +5/l6«E /INg-65/32 

22 2-42. 2 222 

#E /INg*5I *55/2Z*E /IN6«*SI -3/32#E /SI -3/32*E *5/8#E «5I ) 



B 22 ZA 26 28 2 ' A 6 

+ AA»E/L «(35/2/IHe »S1 -2l6S/6A/INa *SI ♦295/32/IHs »SI ♦1925/25A/I«6 «SI -285/l6/INa*Sl ♦3095/6A/Ihfi«SI -a025/128/1Ng»S! 

232 23A 236 83 8, .2 3 10 22 

♦175/2*E /IHO *SI -16A25/6A«E /IN6 *51 ‘ISTTS/BAsE /ING »SI -2175/256*6 /IN6 *Sl -9625/266«E /ING *51 -35/A*E /1N6 *3095 

22 -2 22A 226 2' 26 2. .2 2 

/6A»E /INg *51 ♦1A32S^1Z8*E /IHG »S1 -968A5/256*E /IHG «S! *2A1675/102A«E /INq *SI +2B5/32«E /IHq- 2375/16*E /tNG*SI *695/2 


2 A 2 6 

•E /:NG»S! -5A565/256«E /INQ»SI 1 

28 22 2A 26 28 2 4 

+A2 »E/L *(117/A/INg *SI -12939/128/INg *51 *1A885/128/ING *Sl -1A25/32/ING »SI -191/16 /INg*SI *A63/16/IN6«AI -11Z5/6A/1NG 

6 232 23 A- 236 238 23 10 22 

*51- *585/A«E /IKG *51 -83A15/l28»E /1N6 *Sl *8695/8*E /IHG *51 -102925/128*E /IHG *51 *7125/32*E /ING *51 -ll;/8»E /IMG 

222 224 226 228 2 2 

*28817/128*F /IHG »SI -165569/256»E /IHG »SI *3A89A5/512»E /IHg «SI -251175/102A»E /ING'*S1 *Ib1/32«E /INg-10931/12B*E /INg 

2 2 4 2 6 

«SI ♦9I681/512«E /IHQ*SI -10A865/102A»E /ING«SI 1 


COEFFICIENT OF COS(O) 


2 6 -■ 3 522 223 225 227 

1/A2 »A3*AA/L * (5/ING»SI-85/A/ING»SI ♦35/Z/IN6«SI *25»E /INC »SI-525/A*E /INO *51 ♦775/A»E /INC. *51 -175/2*E /ING *51 -5/2 

2 2 2 3 2 5 

*E /IHG/SUU35/164E /!NG»5I-7i 25/32*E /II.6»SI ♦I295/B«E /tN6*Sl ) 

6 '3 522 223 225 22 7 2 

+ A3/L •c-6/IHG*S1*65/A/INg«SI -165/16/ING«SI -30*6 /IHG *SI*AAS/4*E /INg *SI -2125/16«E /ING »SI *825/10*6 /ING *51 *3*E 

2 2 3 2 5 

■/IN6/5I-869/16»E /IH6»S1*38A7/32*E /ING*S1 -2225/32*E /IHg»SI I 


42{a * 9) 


coefficient of Co5I3*5G1 


2362 23 25 27 3 

1/A2 *A3»AA«E /L «(75/32/INg *SI*25/AB/IHg *51 -1125/128/IHg *5! *2275/38A/INg *51 -l5/I6/INQ/Al-35/32/IilG*SI*9A5'/6A/INQ»5I 

5 

-5215/3BA/ING*SI )■ 

+ A 3 *E^/L*»( 65 / 32 /lHG^* 5 !-A 32 . 5 / 576 /ING^*SI^* 2665 / 288 /IHG^»Si*- 725 / 192 /ING^*SI^- 13 / 16 /ING/SI* 28 I/ 192 /ING*SI* 727 /n 52 /ING»SI 


-I0A5/768/IN0*SI 1 


coefficient of 5IN12*SGI 


2223 32 3A 36 38 3 10 2 

1/A2 »AA HE /L »(-375/Z/IH6 *SI *lal25/16/IHG *SI -37875/16/ING *51 *I33875/6A/ING *51 -A207S/6A/IHG *51 *75/A/IN6 -A625 

* 

22 2A 2,6 28 

/16/IHg *51 *3975/A/ING *SI -A0A25/32/ING *51 *8575/16/1116 *51 ,) 

222A 22 2A 26 2 A 2 2 

1/A2 *A3 *E /L *I-25/8/IHg *51 *25/A/INg *51 -25/8/IHg *51 *5/8/!NG-25/8/ING*Si *5/2/INc»SI -1/B/SI -3/16*55/6A«SI ) 

28 32 3A 36 38 3 10 2 22 

AA«£ /L *(175/IHS *51 -2n5/4/IN6 *51 *3A025/6A/IN6 »SI -16A7S/128/ING *51 -A375/I2B/INC *51 -35/2/ING *1155/16/1116 *51 

2A 26 2. e ‘.a-, A 6 

*7775/128/INg »Sl -19U5/6 A/|Ng *51 *23625/128/1110 *51 *205/16/IN6-S9A5/32/|Ng«SI *A9215/12B/ING»51 -28175/128/1NG*S1 ) 

2 2 8 3 2 3 A 3 6 ‘3 8 3 10 2 , 

A2 «E /L *(585/2/116 *51 -2106S/16/ING *51 *1A1915/6A/IN6 *SI -6625/A/IHG »SI *29625/6A/lHG *51 -117/A/INU *2331/8/lNG *51 

24 26 28 2 4 6 

-96313/128/1110 «S1 *100855/128/IHg *5! -1B075/64/IHg »SI *191/16/ING-18B1/16/1NG*S1 *14A87/64/ING»5! -7875/64/ING*Sl 1 
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coefficient of COSCSCi) 


2 62 23 2527 ,3 

1/A2 i^A3*AA«E/L »t<bO/IHQ »SI-525/2/ING *SI +775/2/INS »S! -175/lNG «SI -5/lN<3/SU152&/l6/IK6»Sl-A235/16/lKti*Sl ♦H565/6A 

/lH6«SI®»7l25/32«E^^tN6^»Sl-17?75/l6«E^IHG^»SI^»20822S/128»E^/IN6^«Sl®-92925/lZa.E%lNC^s/.45/2*E /1NG/SU13385/32.E 

2 3 2 i 

/ING«Sl-l*50iiS/12a»E /1NG«SI »!97155/2S6*E /ln6*SI 1 

+ A3*E/U^*t-60/ll!Q^»SU495/2/!N&^»5!^-2125/8/IN&^»SI^.825/a/IN6^*Sl^*6/ING/SI-Ul7/16/lNS»5I*6165/37/ING«SI -ua5/B/lMG*SI 

-55S5/32*E%ING^»SI*'.1095/64*e^iN6^«SI^-4O75/a»E^/ING^«5I^tl8725/69*E^j»ING^«Sl *6',/9«t /ING/S!-lat65/6«E /lt.G»SI*8i69/18 

2 3 " 2 5 

•E /ING«SI -785AS/25G«E /IHG«S[ J 


COEFFICIENT OF CoS(3»S6) 


l/A2^*A3»A4*CI«E^/l.'*(-75/32/ING^"SI-1225/l92/ING^''SI^*1925/l92/IHG *51 ♦15/U/ING/51 .25/l6/lHG*SI-Z135/3B4/IrtG«5I 1 


+ A3*CI»E^/L*«(-65/32/ING^*SI*l75/72/llIG^*51^-25/Ba/>NG‘*SI^tl3/lfi/lH0/S!-203/l92/ING*5!-115/3S4/ING»SI ) 


COEFFICIENT OF SIN(2«SG) 

l/A2^A<^^CI^^E^L^^375/^/lHG^SI^l51^5/l6/ING^Sl^ll375/8/!NG^SI^A2875/6vI^G^SI^7&/VI^G *3025/16/1^0 *51 -6025/16 

2 4 2 6 

/ING «SI ♦8575/32/ING »ST I 


+ 1/A2 «A3 «a»E /L .(25/8/ING *51 -25/8/inG «SI -5/U/ING*b/4/INC*SI *1/8/51 *1/4) 


2 2 


* A4«CI,e%l‘’« ,.l7S/:NG^*s:^l475/4/ING%Sl'’-10425/64/Ili6^S!*44375/128/lNG^SI®*35/2/INo *245/lft/lf<G »5l' -24695/12B/IhG «SI 

2 6 2 4 

♦21875/12B/ING *5! -2B5/16/ING*3095/32/:N6*SI -12075/128/IHg»51 1 

+ A2%C-I»E^/L®«t-5eS/2/IN6^*SI^l6385/l6/!NG^*SI%5i75/64/ING^»Sl\29625/64/lHG *SI *U7/4/1 Ng -IUI/S/ING »SI *27305/128 
/ING^*SI*-6225/64/1NG »SI -l9l/l6/!N6*463/8/lNG*SI -3375/54/Ifia»Sl ) 


COEFFICIENT OF COS (SGI 


l/A2%A3«A4«CI*E/L%(-50/IHG^*SI*425/2/IHG^»SI^fl7S/ING%SI**5/ING/SI-10O5/16/IHG»Sl*2765/32/lwG»SI -7125/32*E /ING »SI 


*57875/64*E^/ING^SI^46725/64«E%INg%SI®*45/2«e‘/ING/SI-8585/32*e'/INg«S 1*46235/128*E /iHG*SI ) 

■^A3*CI»E/L^(60/IN6^S:*32S/2/INGf»SI^B^5/a/IHG^SI^6/ING/SI*793/^6/IN6•5I-105/2/ING*SI^5585/32«E /W.6 *5I-1B55/4.E /IHg 


»SI^*4625/16»E^/ING^»Sl^-69/4»E^/ING/SI*9a77/64*E^/ING*SI-lS935/126*E^/ING»Sl^l 
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B.6 Third’Order Long-Period Perturbations 


cds g) 


COEFFICIENT OF SIN(2*SO) 


3 22 10 3 33 35 37 39 3 ll 2 

1/A2 #A3*A4 «E /I *(500/lNQ *§I-4750/lNG »5l +67125/A/ING »5I -109625/4/ ING «Sl ♦ZlOOO/ING *Sf -6125/lNG *$1 -25/lNG /il 

Z ' 23 25 27' 29 

♦2075/2/IHG i*5l-no925/l6/!N6 »SI ♦281575/16/ING> -1209075/6^./ INQ *SI +23l52!>/32/lNG *S! > 

3326 23 25 27 ’ 3 5 

+ 1/A2 «A3 »E /L »(-25/4/IHG »S! ■♦Zb/2/lNG »SI -25/A/INQ *SI +2Si/8/lHG»SI-365/2A/ING*SI tlA5/12/lN6«SI ♦l/32/SIr37/l6«Sl-* 1 X3 

3 

/?A*SI I 

2 10 3 33 35 3 7' 39 3 11 

+ 1/A2»A3*AA»F /L »(-1500/IH6 »SU11A50/1N& *SI -Z59775/8/ ING *SI ♦K0372b/32/I«G *SI -915775/32/IHG «S1 ..U5375/16/1W »S1 

2 2 23 25 .2 7 29 

♦ 75/IN6 /SI-lIl75/'./IH(3 »SI*l'*l995S/96/INc; «S1 -I 1357495/3B4 /INq «St *9UAil4S/384/IN5 «SI -8323175/1024/IMi, «S1 *285/8/1 Ng 

' 3 5 7 

/SI-2992S/32/INg»S1.A34435/128/!Hg»S1 -534305/128/INg»SI *1729595/1024/IKg»SI > 

2 10 3 33 35 37 3? -I. I* 

+ A2»A3«e /L «(10aO/ING «SI-6345/I.1G *SI ♦1471S/ING »S1 -539975/32/ING *S1 ♦l22t675/l28/I(iG «SI -276375/12a/lNG »&I -54/ING 

2 23 25 27 29 

/SU1413/IN6 «SI-45407/6/INg *SI *290327/32/lnG *SI -498020S/768/ING *SI *l770125/l024/iHG *31 -99/8/1HG/S1*3589/16/IN6*SI 

3 5 7 

-141751/Z56/IHG»SI ♦482271/1024/IHG*SI -Z59525/2048/IhG»Si ) 


COEFFICIENT OF COS(SG) 

33 12 32 34 36 3S 3 10 

1/A2 »A4 »E/L «(-375/2/ING *SI ♦52375/3Z/1HS *SI -5581625/1024/IN6 *SI .17686375/2048/1110 «SI -26B45875/4096/IN6 *SI 

3 12 . 

. 15735125 /B 192 /IHe »Si ) 

328 22 24 26 28 2 

+ 1/A2 *A3 )iA4«E/L «(-25/4/INg »SI *217S/64/INg *SI -6525/128/IHQ *SI +2975/128/1Ng «SI -S/2/INg.19B5/64/INg*SI -11235/128 

4 6 

/IN6HSI .15995/256/ING*5I ) 

2 12 32 34 36 3 -8 '3 10 

+ 1/A2*A4 #E/L »(1025/2/ING »SI •113225/32/lNG *51 *9420375/l024/ING *SI -117S6325/1024/ING «SI +28463575/4096/1H6 *51 

3 12 2 2 2 4 2 6 '2 8' 2 10 

-336Z625V2048/INS-*S! .75/16/IN6 *SI .6175/128/ING »SI -164425/512/IHG «SI *254625/512/1110 «Si -469l75/204a/IHG *SI -4725 

2 4 6 8 

/64/I«g»SI *79725/256/IHG»S1 -440055/1024/ INqaSI ♦24745/12S/IriG»Sl ) 

28 22 24 26 2a 2 4 

+ 1/A2*A3 *E/L »145/4/INg »SI -2215/64/IHG »SI .451S/12e/ING *S1 -1525 /IZS/IHg *Sl ♦3/ING-2229/64/IHG»SI *5B7/8/1 Ng»S1 -10795 


/266/ING»SI ) ■ a - 

12 32 34 36 36 3 10 

■6 A2«A4*E/L «(-45/2/IN0 *SI -21475/32/ING »5I .3484B45/1024/ING *51 -12422I85/2048/ING »SI *9683275/2048/165 *51 -5621876 

„ 3 12 2 2' ,2a 2 6 2 8, 2 10 

/4096/ING »SI *1595/8/ING »5l -69775/64/ING «SI *10B2855/512/ING *51 -1S08265/1024/IHG *51 *l39125/256/lNG »SI -1285/32 

2 4 6 8 

/INg*SI *63925/256/1 Ng*5I -867503/2046/ IHG*S I *875665/4096/INg*SI ) 

3 12 32 '34 36 38 3 10 

* A2 «E/L »(-1053/2/1NG *51 *lO0053/32/lH0-*5I -7602&99/1024/ING *51 .451149S/512/ING «SI -1070387S/2048/1N5 *51 *2638375 

3 12 22 24 26 28 2 10 

/2048/lNG »SI .1215/16/ING *SI -47777/128/lNG »si .171037/256/ING *SI -S38965/1024/ING »SI *80l75/512/ING *51 *3815/256 

2 4 6 8 

/1Nq*si -7951/5IZ/lHG*St -52377/2048/IN6»SI ♦210959/8192/IHG*SI 1 
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OBIGWALP^^ 
OF POOR QUAI^O-^ 


43(6 sin 9 ) 


COEFFICtENT OF COS(2»Sa) 


322- 10 3 35 35 37 39 3 U 2 

1/A2 »A3*A4 *E /L •(-500/ING *SI+575Q/1HG *SX -67125/5/ING »Si ♦109525/A/IN6 «S1 -21000/INQ*5I «6125/IHG *SI ♦25/lh6 /SI 

2 23 25 27 29 

-lOOO/iNG »SI*a37725/12a/rNQ »5I -2086325/ 128/ING »SI *6829025/512/I«G «5I -1669675/2S6/IAG »SI » 

3326 23 25 27 3 5 3 

t 1/A2 »A3 »e /L *(25/A/tHG *SI -25/2/lHG *SI *2S/A/IHq »SI -5/2/lNG«SI*6A5/A8/IHG«SI -A25/A8 /INg»SI -1/16/SI *2*SI-91/2A»S1 ) 

2 10 3 33 35 37 39 3 II 

6 l/A2»A3»AA«E /L »cl500/ING »Sl-UA50/ING *51 *259775/8/!HG *SI -1A03725/32/ING »SI •915775/32/ING *51 -llo375/i6/ING »Si 

2 2 23, 25 27 2 9 ,„, 

-75/INg /SI»-2770/I,<G »51-2799805/192/.INq »SI ♦1H96955/384/I7G *51 -A0S685/16/|Ng »SI ♦827627571024/INg *SI -285/8/INg/3J 

3 5 7 

♦30495/32/!NG*SI-9695aS/128/lHG»SI ♦59e475/128/IHG»SI -2026325/I02A/1 Hg«5I ) 

2 10 - 3 33 35'37 39 3 11 

+ A2»A3*E /L «(-1080/ING *SU63A5/ING «S1 -14715/11(6 «S] -539975/32/ING »S1 -1226575/ 12a/l^G *Sl ♦276A75/128/IKG *SI .54 

2 2 23. 26 27 ‘29 

/IN& /Sl-5a47/«/ING *5I*770789/!2a/ING *51 -3804757/384/InG «SI .1406045/192/IhG *SI -2077725 /i024/INg *S1 .99/8/160/51 

3 5 7 

-1699/8/!Ng*S[.!29371/256/IHG»S1 -420835/1024/ING»SI +210085/204B/IHG»SI » 


CDEFFiahNT OF SIHCSG) 

33 12 32 3-4 36 36 3 10 

1/A2 »A4 *E/L '»13F5'/2/mG *Sl -54625/32/IHG «SI .6028525/1024/rNG «SI -19625375/2046/ING »SI .30422875/4095/11(0 »St 

, 3 12' . ■ 

-18136125/8192/ING »S1 1 

328 22 24 26 28 2 

+ 1/A2 «A3 »A4«E/L »(25/4/tr.G *51' -2325/64/INg *S1 .7175/128/INg *SI -3325/128/IMG *51 .5/2/INg-' a55/64/IMG*SI .10155/128/ING 

4 6 

»S1 -14245/256/ING»5I | 

2 12 32 3 4 36 38 3. 10 

+ 1/A2»A4 «F/L »(- 1 o 25 / 2 /IMG *51 .113375/32/INC *SI -9253775/1024/lNG *51 »lll47a75/1024/!NG *Sl -25627176/4096/lNG *51 

♦704375/51?/ING^*Si’^ -75/16/!NG^*Sl* -14725/128/IM6^*SI* t297l75/5l2/lr(G^*SI®-423325/5l2/IliG^»SI®.750925/2043/]NG®*SI*® *4725 

2 4 6 8 

/64/ING«5I -79725/256/I.NG*S1 +440055/1024/lN6*S! -24745/128 /INg*SI ) 

2f, 22,24 26 28 2 4 

■F l/A2*A3 *E/L «(-45/4 /!Ng *51 .2086/64/INg *51 -3955/128/INQ »SI .1225/128/IHG *51 -3/lK6*2011/64/ir(G»SI -4055/64 /INg»SI 

6 

.90SS/256/II'G*Sl ) 

12 3 2 3 4 3 6 3-8 3 10 

+ A2*A4*E/L »(45/2/ING »SI .EGBOS/Sa/INQ *SI -4199045/1024/lNG *S1 .14647865/2048/ING *51 -11210375/204B/IAU *S1 .6398875 

3 12 22 24 26 28 2 10 

/4096/ING *SI -1595/8/ING *51 .63205/64/ING *51 -S8566S/512/ING «SI .1320775/1024/ING *51. -4<625/128/ING *51 .1285/32/ING 

2 , .4 6 a 

*51 -63926/2S5/IN6*SI .857503/2048/1NG*SI -875665/4096/ING»SI ) 

3 12 32 34 36 38 3 10 

+ A2 ((£/L »[1063/2/ING »SI -97011/32/IHG *Sl .7149571/1024/ING *S1 -1029075/128/lNG «SI .9479275/2048 /ImG *51 -2182875/2048 

3 12 22 24 26 28 '2 10 2 

/IHG *51 -I 2 I 5 /I 6 /INQ *51 . 42811 / 12 B/ 1 NG *51 -135501/256/ING' *SI .369345/1024/lHG *51 -46425/512/ING *51 -3615/255/166*51 

4 6 8 

♦7951/512/ING*SI .52377/204B/ING*SI -210959/8192/INg*SI ) 
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ORIGINAL PAGE IS 
OP POOR QUALITYi 


COEFFICIENT OF COS(O) 


S2 10 2 2 3 25 27 2923 ,.,.3 

1/A2 «A3*A9 A *(-50/IN6-»SIt425/IHG »SI -l0025/a/IN0 *SI * 2975 / 2 /ING *51 -I225/2/IN6 *51 -500»E /ING «SI*19375/4*£ /IMG 

3 2 3 5 2 3 7 2 3 9 2 3 U 2 .2 c? ijj<^ 

»SI -278125/16*E /ING »SI ♦918625/32»E /IN<3 »5I -709625/32«E /ING *51 tl04125/15*£ /ING *51 +25«E /ING /Sl-5475/4*E /ING 

223 225 227 229 

*SI*312275/32*E /ING *51 -3307675/128*6 /ING «SI *7313775/256»E /ING *51 -2s62825/256*£ /INq »SI ) 

336- 3 -5 3 223 225 227 2 

+ 1/A2 »A3 /L »(5/4/INg»SI -5/4/ING*SI +3/15*51-13/15*51 +25/4*E /INq *51 -25/2«E /ING «SI *25/4«E /ING *51 -65/16»E /INg»SI 

2 3 2'.. 5 - 2 .2 -23 

♦345/16*E /IHG»SI +35/2*E /ING»SI -I/16»E /SI+51/15»E *SI-113/15*E *51 ) 

10 .2 2. 3 , 2 ,5 2 7 . 2 9 3 

+ l/A2«A3*A4/L »(150/IN6 *5I-995/ING »SI +36035/16/ING *51 -136605/64/160 *51 +2327S/32/ING *51 ♦2B5/4/ING*Sl-5355/16/lIlG»Sl 

5 7 23 23, S 235 237 

+3061S/64/1Ng* 5I -?7895/l28/INg*SI +1500*6 /ING *51-45925/4*6 /ING *51. +32500*6 /INg *5! -2798+75/64*6 /INg *51 +3632825 

2 3 9 . 2 3 U 2' ,2. 2 2 2 -2 3 2 2 5 . 

/128»E /II16 *51 -917875/128»E /ING »SI -7S*E /ING /Sl+286I5/8*E /ING *51-39455/2*6 /INC *51 +10303455/256*6 /ING *5! 

227 2292 2 23 2 

-18078865/512*6 /ING *3i‘ +5775875/512*6 /INg *51 -2a5/8*E /INg/5I+20895/16*E /INg*51-328015/64+E /INg*S1 +423175/64*6 /IMG 

5 2 7 

*SI -711795/2S6*E /ING»5I ) 

10 2 2325 27 29 3, 

+ A2*A3/L »(-108/1NG *SI+1053/2/ING »SI -945/lNG *Sl +47515/84/IHG *SI -S5275/266/1N0 »SI -99/4/IN6*S!+565/8/lrifa*SI -6461 

5 723 233 235 237 

/!28/IHG»5I +10125/512/1Hg»S! -1080*E /INg »S1+12495/2*E /INfi *51 -227855/l6»E /ING *51 +1025675/64«E /ING *51 -1141475/128 

239 23 U 22 22 223 225 

»E /ING *51 i2S1625/l2B*E ./ING »SI +54*6 /ING /SI-I4631/8*E /ING »5I*7604*E /ING «SI -3l6285l/256*E /ING «SI +1141815/128 

227 2292 2 23 25 

•E /ING *SI - 61302 S/ 256 *E /ING *51 +99/8«E /inG/SI-9963/32*E /In6*SI+197889/256*E /INg«SI -652983/1024*6 /ING*5I +162805 . 

2 7 

/1.024*E /INg»SI 1 


63(7 + g) 


COEFFICIENT OF SIN(2*SG) 


332 12 42 44 46' 48 4 10 

1/A2 *A4 »E /L *(5625/2/ING *51 -223125/8/IHG »SI +3523125/3Z/ING *51 -3545625/16/lHG *51 *l5448I25/64/ING*Sl -34759375 

4 12 4 14 3 32 .34 36 38 

/256/IN6 *SI +7931875/2S6/ING *51 -375/2/ING +18625/4/IHG *51 -972125/32/ING. *51 +2797875/32 / ING *51 -80631ZS/64/ING *51 

3 10 3 12 

♦11423125/12S/ING »SI -1586375/64/ING *51 1 

3228 32 34 36 38 3 10 2. 

+ 1/A2 »A3 *A4*£ /U *(125/.2/ING *51 -6625/16/ING *SI +2837S/32/IN6 *51 -3126/4/ING *St +7875/32/ING *51 -7S/4/1NG +1925/16 

2 2 24 "26 28 2 2.4 

/INq »SI -2075/B/l:iG »SI +59B25/2S6/ING »SI -19425/2S6/ING »SI +5/2 /INg/SI -I2S/6/INg-2275/32/iNg*SI +73735/256/1Hg‘SI 

6 

-27125/I28'/ING«SI 1 

22 12 42 44 46 48 4 10 

+ 1/A2»A4 *E /L *(-15375/2/IHG *51 +486375/8/IN6 *51 -6077625/32/ING *51 +78008625/256/ING *51 .683831Z5/256/ING *51 

4 12 4 14 3 32 34 36 

+124B42375/1024/1MQ *SI -23Z44375/1024/INQ *51 +1025/2/ING -85725/8/ING *51 +219675/4/ING *5T -7778575/64/IHG «SI 

38 3 10 3 12 2 22 24 

+34273375/256/ING *51 -462332S/64/1NG *51 +777262S/51Z/ING *51 +75/16/ING +3197S/64/ING *51 .1006525/2S6/ING *51 

26 28 2 10 2 '4 

+ 10640975}'.1024/IN6 .*51 -2873675/256/ING *51 +4345075/1024/ING *SI -4725/64/ING+145875/l2e/ING.SI -387136S/1024/1NG*51 


+4752335/l0Z4/IN6*SI -123725/64/ING*5I ) 





22s 32 3 i 36 3B 3 10 2 

+1/A2«A3 *E /L »(-275/2/ING «SI +7175/16/IN6 «SI -A2675/6A/ING *SI ♦1A025/32/IN0 »SI -6875/6A/I«G *SI tlOS/i/lHS -1825/16 

22 24 26 282 2 4 

/INe »SI *19095/128/IHG «SI -l4635/256/!Ns *SI -1075/256/INfl «SI -3/IMt/SI ♦23/B/1 Ng*12517/96/iN6»SI -231293/768/JNg«SI 

6 

♦44285/256/UI6»SJ ) 

2 12 42 44 46 48 4 10 

+ A2«A4»E /L »(675/2/1NG »SI *8782S/6/ING «SI -270525/4/ING «SI *1244625/8/ING *SI -360297975/2048/iNG «SI *404406625/4096 

4 12 4 14 3.32 -34 36 36 

/IMG »SI -90391875/4096/IN6 »SI -45/2/lHG -3345/IIJ6 «S! ♦474895/16/166 »SI -11503925/128/160 «S1 ♦258527725/2046/iNG «S1 

3 10 3 12 2 22 24 26 

-86B2I625/1024/IMG »S1 ♦22645875/1024/100 *SI ♦1595/6/lNG -104725/32/JN6 »SI ♦1616605/12B/INr. »Si -41058965/2048/lNG »Sl 

2 8 2 10 2 4 -6 

♦5S66244S/4096/IKO >51 -1571B675/4096/ING «SI -12B5/32/10G«999n5/lZ8/IKO>5l -6693709/2<14B/IN0«5t ♦955BB57/2048/ING<tSI 

8 

-4370325/2048/I«C»8I ) 

32 12 42 44 46 46 4 10 

+ A2 «E /L <(15795/2/IN6 >51 -432675/8/IHG »S1 ♦154225/lNG >SI -6OD02485/256/1NG. >51 ♦410043675/2048/1110 >51 -46665376/512 

4 12 4 14 3 32 34 36 

/ING >5t ♦35375625/204li/lNG >51 -1053/2/INO ♦72675/8/1110 *51 -134216S/32/1NG >SI ♦11390673/1?8/1N0 >SI -2015B9206/204B 

■38 3 ID 3 12 2 - 22 24 

/IN6 >SI ♦113476125/2048/ING >51 -644Z125/512/ING >51 ♦121S/16/IH0 -336331/256/lh6 >51 ♦2446927/612/lNG >51 -14555743 

25 ,28 2 10 - 2 ,4 

/2048/I«0 »SI ♦39294065/8192/lNG «S1 -10086005/8192/ING'«S1 ♦3815/256/1NG-1083/8/111G>SI ♦9730 i/2048/IHG>S1 ♦42647/128/INg 

6 >8 
>51 -l054795/4096/lHe»Sl ) 


coefficient of COSISOI 


32 10 3 33 35 3 -7 39 3 

1/A2 >A3>A4 >E/L >(-1000/IHG >SI>37625/4/lNG >S1 -527375/16/ING >SI ♦IT12375/32/ING >51 -130637S/32/1N0 >51 .189875/16/lNO 

11? 2 23 25 27 29 

>51 ♦50/ING /SI-7125/4/IH0 >5U2897125/256/lNO >Sl -14174475/5I2/IN0 >51 ♦29614375/ 1024/ ING >5l -22217825/2048/1NG >51 I 

335 2325 27 3 5 

■I. 1/A2 >A3 >t/L >(25/2/IN5 >51 -25 /INg >51 ♦25/2/INg >51 -55/16/IHg>SU505/32/INg*SI -395/32/1HG»51 -1/8/S1>53/15>5I-413/64 

3 

>51 ) ■ 

10 3 33 3's 37 39 3 

+ 1/A2>A3>A4>E/L >(3000/1HG >5I-91475/4/ING >51 ♦519325/8/1N6 >SI -5623575/64/ING >51 ♦7356475/1 2B/1NG >51 -1875125/L2B/INQ 

II 2 2 23 25 27 29 

>51 -150/lHG /SU42085/8/ING >SI-3S46l2S/128/IN0 >51 ♦14258245/256/IHG >51 -25027215/512/lNG >51 ♦16U9775/1024/IJ1G >51 

3 5 7 

-285/4/ING/51>56355/32/I1Ig«SI-847595/12S/INg*SI ♦S4642S/64/IHg>S1 -186119S/512/INg>SI ) 

10 3 33 35 37 39 3U 

+ A2>A3>E/L >(-2160/ING >SU25S75/2/ING. >51 -47B465/16/1NG >51 ♦2214225/64/IKO >5! -1269275/64/tNG »5I ♦144375/32/ING >51 

2 2 ‘23 25 27 29 

♦108/INg /SI-23883/8/1N6 >Sl>3z005Ul/256/Il.G »51 -10715335/512/lNG «SI *8069435/512/ING «SI -2?B1125/512/INs >51 ♦99/4 /INg 

3 5 -7 

/SI-14905/32/ING*SI>151543/128/IHG»SI -538593/512/INg>S1 ♦311626/1024/IMG>5I ) 


coefficient of SIH(2>SG» 


3 3 2 12 42 44 46 46 4 10 

1/A2 >A4 >CI>E /L >(-5625/2/lNC »SI ♦200525 /B/INg *51 -2720625/32/IHg »SI ♦4370625/32/ING *51 -6706B7S/64/INg »SI 

4 12 3 32 34 36 3 *8 3 

♦7931875/256/1110 >Sl ♦ 375 / 2 /lNO -13375/4/lKO >51 ♦544125/32/ING >51 -291375/8/ING >51 ♦2235625/64/INQ >51 -1586375/I2a/IH0 

10 

>51 ) 
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32 28 32 34 38 38 2 22 

+ 1/A2 *A3 »A4»CI«E jL « (-125/2/!NS-«SI *5625/16/INC «SI -17125/32/ING .»SI ♦7875/32/1(16 »SI +75/4/IMS -925/18/IM6 »SI -75/2-. 

2 4 2 6 2 . 2' 4 

/IN6 »S! ♦22S75/255/1N6 »SI -5/2/IHg/SI ♦115/8/INfi+1425/32/!NG»SI -23275/2S6/lKG«SI ) 

22 12 42 44 46 48 4 10 

* 1/A2«A4 *C!«K /L »[1537S/2/ING *SI -424a75/B/IN0 «31 ♦4378125/32/1146 »SI -429B3625/2S6/IN6 *Sl ♦6349875/64/IN6 »SI 

4 12 3 32 34 36 36 

-23244375/1024/mG »SI -1025/2/ING ♦ 57025 / 8 /IN 6 »S[ -212375/a/lN6 »SI ♦2577075/64/1N6 «SI -677l625/256/IN6.«SI ♦1561875 

3 10 2 -22 24 26 28 

/256/ING »SI -75/16/1(16 -34075/64/1(16 *SI ♦744825/256/1(16 *SI -4912075/1024/166 *SI ♦2514925/1 024/IN6 «S1 ♦4725/64/1H6 

, 2 4 ’ 6 

-79725/128/1Ng«SI ♦1320165/1024/I(16»S1 -2474S/32/lllG»SI ) 

228 32 34 36 38 2 22 

+ 1/A2»A3 »CI«E /L *(225/2/1(16 *S1 -5375/16/1(16 *SI ♦El 175/64 /INg «SI -6B75/64/I(.G »SI -lOS/4/Ille ♦325/16/1(16 *SI ♦11385/128 

’2 4 2 6 2 2 4 

/ING *SI -21975/256/1(16 »SI ♦3/INg/SI -U/8/l(l6-6115/96/INQ»Sl ♦18B35/256/lN6«Sl 1 

2 12 42 44 46 48 4 10 

+ A2»A4*C1*E /L «(-675/2/1i 1G *Sl -90525/8/1(16' *SJ +450525/a/.IN6 *SI -198525/2/1146 *51 ♦157008375/2048/IN6 *51 -90391875 

4 12 J' 32'34 36 38 3 

/4096/KIG *SI . ♦45/2/1146 ♦7005/2/1H6 *51 -34643S/16/1N6. *S1 ♦5849085/128/1(16 »SI -83626S25/204R/IN6 *51 .♦27213375/2048/1(16 

10 2 22 24 '2 6 26 

*SI -1595/8/1(16 ♦6006S/32/1N6 *51 -578465/128/1(16 *51 ♦817864S/2048/1N6 *51 -4756675/4096/1(16 -*SI ♦1285/32/ING-6392S/128 

2 4 6 

/ING*SI ♦2602509/2048/1(16*51 -875665/1024/ ING*SI ). . • , • 

32 12 -.42 44 46 48 4 10 

+ A2 *C1«E- /L *(-15(95/2/1(16 *SI ♦369495/8/1(16 «SI -86430S/8/IM6 *51 ♦32344725/256/1(16 «SI -151765875/2048/1146 »S! 

4 12 3 32 34 36 38 

♦35375625/2048/1(16 *51. ♦1053/2/1(16 -43191/8/1(16 *51 ♦578209/32/1(46 *51 -3546285/128/1116 *S1 ♦41345S25/2048/IN6 *51 

3 10 2 22 24 2 . 6 28 

-5809125/1024/1(16 ,51 -1215/16/ING ♦200251/256/1(16 *SI -959369/512/IN6 *51 ♦3371355/2048/1(16 .51 -4009205/8192/1N6 *5! 

2 4 6 ' 

-38l5/256/l(lG*7951/256/IN6*SI +157131/2048/lN6*Sl -2l0959/2048/I(lG«Sl ) 


GOEFFICIENT OF C0515G) 

32 10 3 33 35 37 392' 

1/A2 *A3*A4 *C1*E/L *<1000/1(16 »SI-33625/4/Ili6 *SI ♦392875/16/1(16 *SI -926625/32/186 *51 ♦189R75/16/1N6 » 8 l -50/1(16 /SI 

2 2 3 2 5 2 7 

♦5025/4/IMG *51-1558725/256/186 *51 -2570225/256/ ING »SI -5415725/1024/ING »SI ) 

336 2325 3 

+ 1 /A 2 *A3'*CI»E/L *(-25/2/1NG »SI -ES/a/KIG *51 -SS/lG/lNGASl-OS/lG/ING-SI ♦1/8/51-9/4*51) 

10 3 33 35 37 392 

+ 1 /A 2 *A 3 *A 4 «CI»E/L *(- 3000/186 *Sl- 79475 / 4 /IN 6 *SI -360375/8/1(46 »SI - 2740675 / 64/186 *51 -le75i2S/128/IH6 *5! -160/180 /SI 

’2 23 25 2T * 

-29485/8/IHg »SI*1(i68325/126/1NG »S1 41265375/64/ KIg *51 ■-4493475/512/18G *51. ♦235/4/]Nc/SI-324l5/32/ING»SU309246/128/I«G 

3 5 

*SI -394555/256/186*51 ) . . • • ■ 

10 3 33 35 37 392 

+ A2*A3*CI»f/L *<2160/186 *51-21255/2/186 *51 ♦308425/16/1(16*51 -980525/64/18G «SI *144375/32/180 '*51 -108/ING /SI-14811/8. 

2 23 2527 3 

/ING *51-1426837/266/180 *51 -1560155/256/186 *51 -72375/32/lKG »SI -99/4/I8G/SI*6569/32/I8 g»Si-40453/128/INg«S1 -66375/512 


/ING*SI ) 


8 7 Secular Perturbations 

-** ** ** 
3F** ’•'l ’^3 ’^4* 

a(L,G,H) “ 3(L.(S.8) a(L.G,HJ a(L,G,H) 3(L.G.H) 
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3F. 


3J, 

' — T7 ■ 


5F, W, 


5c^) 
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8f” 

2L^g’ 


IZSL’G' 


|o| [l5(l - - 7c^) - 16n(l - 3c^)^ - 5n*(5 - 18 c 2 + 5c^)] + lW,e^(3 - 30c^ + 3Sc*)} 


/j2 [5(7 - 18 c 2 - 77c^) - 74nU - 3c2)(l - Sc^l + n^(-25 . 326^2 - 45c^)] ^ W, [ 4(3 - 36c^ + 49c^) 

I281.V * ^ '- 
+ 3e^(3 - 42c^ + «3c'*)]} 

!!s fsd + 7c^) + 12n(-l t 3!?) *■ i^(-9 + Sc^)] + 53^(3 - 7c^){2 + 3e^)} 

5” 32lV ' •■ 


3L 


2 15 4 6 B 224 226 22 

l/A2«A4 /L «t67S/l2g/If!S»5I -1575/12S/ING»S1 «3676/512/lHG«SI .3375/128»t /IN6 *SI -5625/64»E /!N6 »bl ■»49B75/512«£ /ING 

a 22 10 22 24 26 2B 

*SI -1S375/512*E /IHG *SI -675/64*E /]NG»SI »-10l25/!2a«E 7l«G»SI -8925/64»E /II.G«5I .la375/2S*»e /IHG«SI | 

2 11 2 4 222242 22 

+ 1/A2«A3 /L » (-15/16*51 ♦15/16*51 -3/16*I»5*9/32*ING*SI -15/l6*E *51 ♦15/16*E *SI -3/16«E «INS.27/64«C »IM6«5I ) 

15 4 6 8 246224 

+ A2*A4/U «|5aS/64/ING»5I -2715/128/ING*S1 ♦1575/12B/IHG«S1 -45/16*225/32*Sl ♦315/64*51 -315/32*51 ♦2926/64<fc /IHG *51 

226 22B 22 10 22 24 2 

-19425/12B*E /IMG *51 ♦10725/64*E /IMG *51 -7B75/12a*E /IM6 *51 -5B5/32«E /ING«SI ♦17775/128*F /!NG*SI -6277S/256*E /ING 

6 2S 2 22 24 26 

>51 ♦64575/512*E /IMG*SI ♦225/16*£ -71S5/64*E *51 *30915/128*E »SI -76545/5l2«£ »S[ ] 

3 15 4 6 a 24 6224 

+ A2 /L *(507/12B/1'IG»SI -5a5/64/IM6*SI ♦675/l28/lNG»SI -135/16*1023/32*51 -2421/64*51 *7485/512*51 ♦2535/12e*E /IMG *51 

226 228 22 in 2 2 24 2 6 

-8385/128*E /IMG *5l *9225/12S«E /IMG *51 -3375/12B«E /IMG *51 -S07/644E /Il!6*5! *975/16*E /1MG«51 -275a5/256*E /IMGaSI 

28 2 22 24 26 

*14175/256»E /ING*5l -1665/32«E ♦12393/64»E «SI -119295/512*8 *51 ♦23265/Z56»E *51 ) 


2 15 4 6 g 224 226 22 

1/A2»A4 /L »(-675/12a/IN6*Sl ♦1575/12B/IN6«S1 -3675/512/1MG*SI -3375/64»E /INg *51 ♦5625/32«E /IMG *51 -49B75/256»E /ING 

a 22 10 22 24 26 28 

*51 +le37S/256*E /ING *51 *67S/32*E /ING*SI -42525/256*5 /1NG»SI *76125/256*E /IHG*SI -15802S/I024*E /ING*SI ) 
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2 u ; 2 z 22 24 2 2 2 

+ 1/A2*A3 /U *(15/8*SI -15/8»5I ♦3/e»INe-45/32»INe»5[ -15/8»E ♦S25/32«E *51 -46S/32*E «SI 481/3J»E *ING-243/32«E *JnG»Si ) 

15 4 6 B 2 ^ 62 2' 

+ A2»A4/L «(-5e5/64/IN6»SI «27l5/i28/INGftSl •1575/128/ING»SI t5S5/8-5625/l6*Si ♦64395/128«SI •X4595/64«Sl -292&/32*E /ING 

n5I^^l9425/6<i*E^/ING^*‘SJ^-l0725/32«e^/lHG^**SJ^»7875/64JtE^/I«G^«Sl +5S5/l6«E /INSiiSI .37Q35/128»E /I«G»SI *66l95/126«E /1N& 

6 28 2 22 24 2 b 

»51 -137025/S12*E /1Ng»S1 *17n5/32*E -161A15/64*E *51 *894015/2S6*E *SI -78^035/512*5 *SI ) 

3 15 4 6 8 2 ^ 6224 

+ A2 /L »(-507/128|fIHE»Sl 45s5/64/lNG»SI -67S/l^8/I^G«S^ -513/841887/8*51 -9531/32*51 4i3555/5l?*SI -2535/64*1 /lAG *SI 

226 228 22 18 2 2 2 4 2 6 

48385/64»E /ING *51 -9225/64«E /IHG »SI *3375/64*E /IHG *51 4S07/32*E /IH6«SI -32253/256»E /lh6*Sl 45755S/256»£ /ING«SI 

2d 2 22 24 26 

-7425/64»E /IN6*S1 -63S1/16*E 493939/64«E *51 -481617/256*E *SI 4B153S5/1024*E *51 ( 


3F, 


2 15 224 226 228 2 2 2 4 

1/A2*A4 *C1/L *(33V5/128*E /INS «SI -7B75/128*E /INq »St 418375/512»E /ING *51 -675/64»E /]NG«SI 4472S/12d*E /IhG»SI -3675 

2 6 

/128*E /IHG»SI ) ^ 

2 11 2 2 2 2 2 

+ 1/A2*A3 *C1/L *(-15/16*51 -3/16«!NG4l5/6*E -135/16*£ «Sl -21/16»E *IMG) 

IS 2 4 224 226 22^8 2,., 

* A2*A4»CI/L *(-495/1643105/32*51 -9135/128*51 42925/64*E /IHG *51 -13575/128»E /IMG »SI 47875/l28*E /ING *51 -S85/32«E /ING 

2 24 26 2 22 24 

»SI 4BI4S/12b»E /I'G*5I -1575/32»E /1N6*SI -3825/16»E *4594S/64*E *51 -1Z9465/256«E «SI ) 

3 IS 2’4 224 226 228 22 

+ A2 *CI/L *(405/16-2091/32*51 4333/8*51 42535/128*1 /IHG *5! -2925/64*1 /ING *51 *3375/120*E /IMG *51 -507/64*E /ln6*SI 

2 26 2 22 24 

4l755/64«E /inG«SI -675/32*E /IN6»SI *1263/8*E -26523/64»E *51 4l373B5/512*E *51 ) 


31 , 

2 3 19 2 4 "2 6 2 8 ' 2 lO 2 12 

1/A2 »A4 /L »(-3375/64/ING *S1 416762S/512/IN6 *51 -727125/1024/Kla *SI 41341375/2048/ING »SI -900375/4096/lMG *51 ) 

22 16 4 6 8 24 6 

+ 1/A2 *A3 *A4/L »(-225/64/lNG»SI 4976/128/IhG*SI -525/128/ING*Sl *15/8-225/8*51 *2475/32*51 -6825/128*51 ) 

2 19 2 4 2 6 2 8 2 ' 'lO 2 12 

4- A4 /L *(225/64/rm, *51 *62475/512/IN6 »SI -912675/2048/ING «SI *53l826/l024/!NG *51 -1635375/S192/1HG »SI -12825/128/lNG 

4 6 8 10 2 4 6 

*51 *199125/512/ING*SI -126525/256/IHG*SI 4422625/2048/lNG*Sl 4676/64.3375/64*51 458725/1024*51 *35385/2048*51 -140385 

a 

/4096»SI ) 

2 15 4.6 B 2 .A ,5 

+ A3 /L *(-195/64/IKG*SI *105/l6/lN6*S! -225/64/ IHG*SI *27/8-21/4*51 -1113/128*51 *345/32*51 1 

2 19 24 26 28 2 10 2 12 

+ A2 *A4/L «(7995/64/1MG »SI -267825/512/IliG »S1 *4l7315/512/IHG »SI -1145325/204B/1H6 «SI *291 375/2048/lNG «SI -9855/64 

4 6 8 10 2 4 6 

/ING»51 42954S5/51?/IN6*SI -73123S/1024/1NG«S] 4l45625/5lZ/lNG*SI -1215/32*14775/64*51 -19245/32*51 *1401225/2048*51 


8 

-1133265/4096*51 ) 

4 19 24 26 28 2 10 2 12 

+ A2 /L *(4563/64/I'1G *51 -169923/512/ING *51 4lle5585/2048/lNG *51 -459225/1024/ING *5] *266675/2048/lNG «SI -7449/128 

4 6 8 10 , 2 4 6 

/ING«SI *6663/32/I::G»SI .1272l5/512/lNG»SI *50625/S12/IHG»Sl -459/16*18213/128*51 -234651/1024*51 +543273/4096*51 -66721 


8 

/4096K5I I 




aG 


23 19 24 26 23 2 10 2 12 

1/A2 »A4 /L «(3375/64/INg »SI -167t25/512/lHG «S1 ♦727125/1024/IN6 »SI -1341376/2048/ING *SI *900375/4096/1116 «S1 ) 

22 15 4 5 3 24 6 

+ 1 /A 2 «A3 »A4/L «(225/64/lN&«S! -975/128/ING»SI «52S/I2a/1HG»SI -15/4.946/16*51 .676/4*51 *16255/120*51 ) 

2 19 24 26 ’28 ’2 10 2 12 

+ A4 /L «|-225/64/I:iQ »SI -624 7S/512/INS *51 *912676/2048/IHG *51 -531825/1024/IHG «5l *1635375/8l92/t(i<i *SI *12826/120 

4 6 8 10 2 4 6 

/1N5*SI -I99l25/51Z/IH6»SI *126525/256/186*51 -4226Z5/2048/ING»SI -1125/16*63225/128*51 -621025/512*51 *2541105/2048*51 

8 

-459375/1024*51 1 

2 15 4 6 8 2 46 

■f-AS./L *(195/64/11:6*51 -106/16/IKG«SI *225/64/lMG«SI .36*3I83/lft»Sl -38541/128*51 *2265/16*51 ) 

2 19 24 26 28 2 10 2 12 

+ A2 «A4/L »(-799S/64/1NG *51 *267825/512/1110 *51 -417315/512/1N6 *51 .1145325/2048/ING *51 -291375/2U48/M6 *51 *9855/64 

4 5 a 10 2 4 6 

/II!6»SI -295455/512/1110*51 .731235/1024/1110*51 -149625/512/1110*51 *9045/16-14025/4*51 .502365/64*51 -15420145/2040*51 

0 

*10766545/4096*51 1 

4 19 24 26 28 2 10 2 12 

+ A2 yU »(-4563/64/ltfS »SI .169923/SI2/IHS *51 -1185585/2048/1110 *51 *459225/1024/180 «S1 -266625/2048/11(0 *51 *7449/128 

4 6 8 10 2 4 6 

/1NG*5I -6663/32/1 |G»SI 1 12 7215/512/ ItlG»Sl -50625/S12/lNG«SI -44307/128*194055/128*51 -1089285/512*51 *4046955/4096*51 

8 

-12723/1024*51 ) 



3H 


2 2 19 2 4 

1/A2 »A3 *A4*CI/L *(15/8-255/16*51 *315/16*51 > 

2 19 2 4 6 

. A4 «C!/L » [225/0-/0475/128*51 *284025/1024*51 -152145/1024*51 ) 

2 15 2 4 

+ A3 *C1/L *(135/0-939/16*51 .2925/64*51 1 

2 19 246 

+A2 »A4*C1/L *(-7155/32*66525/64*51 -195975/120*51 *23205/32*51 1 

4 19 2 4 6 

. A2 *C1/L *(16389/120-24189/64*51 *284589/1024*51 -9201/1024*51 | 
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NOTICE 


This series of Special Reports was instituted under the supervision 
of Dr. F. L. Whipple, Director of the Astrophysical Observatory of the 
Smithsonian Institution, shortly after the launching of the first artificial 
earth satellite on October 4, 1957, Contributions come from the Staff 
of the Observatory. 

First issued to ensure the immediate dissemination of datafor satel- 
lite tracking, the reports have continued to provide a rapid distribution 
of catalogs of satellite observations, orbital information, and prelimi- 
nary results of data analyses prior to formal publication in the appro- 
priate journals. The Reports are also used extensively for the rapid 
publication of preliminary or special results in other fields of astro- 
physics. 

The Reports are regularly distributed to all institutions partici- 
pating in the U. S. space research program and to individual scientists 
who request them from the Publications Division, Distribution Section, 
Smithsonian Astrophysical Observatory, Cambridge, Massachusetts 
02138. 



